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ABSTRACT 
 
This thesis examines how mothers, as primary caretakers, might promote the 
development of critical thinking of their 4- and 5-year-olds.  Interest in critical thinking 
in very young children can be traced back to the early years of the 20
th century with 
views expressed by philosophers such as John Dewey and John Stuart Mill that were in 
favour of giving young children opportunities that might encourage their free expression 
and inquiring, critical nature in the school context.  Educators like Frobel and 
Montessori who developed programs for kindergartens worked on similar assumptions. 
However, how the home environment especially maternal support might foster the 
development of critical thinking in young children has received only minimal attention. 
The rise of the critical thinking movement in the 1970s enhanced the conceptualization 
of critical thinking, and how to assess the critical thinking ability.  But studies of the 
precursors of critical thinking in young children received only minimal attention.  
Two theoretical perspectives, the constructivist and the socio-cultural, 
represented by their most authoritative figures, Piaget and Vygotsky, respectively, have 
provided the conceptual basis for this research.  While Piaget viewed children’s 
cognition as developing through active construction while dealing with concrete, 
practical problems, Vygotsky considered children’s cognitive development as evolving 
through the internalization of interactions with more able people in their immediate 
environment.  In this thesis, Piaget’s approach to investigating children’s higher 
thinking processes was applied to the design of tasks that assessed critical thinking 
features in very young children whilst Vygotsky’s notion of the zone of proximal 
development was used to design the overall intervention program to develop very young 
children’s critical thinking through meaningful interactions with their mothers.   
How critical thinking in young children might develop through mothers’ 
interaction strategies was investigated in the context of Indonesian participants in their 
home settings.  In that cultural context, critical thinking is not nurtured, and even 
children’s curiosity is often regarded as irritating by adults.  The challenge for this 
study, therefore, was to design a program that would challenge the mothers’ personal 
and cultural assumptions and to empower them to support the development of critical 
thinking in their young children. The effectiveness of the intervention was evaluated 
against whether and, if so, how the children’s precursors of critical thinking improved  
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across the intervention period.   
The main contributions this study was expected to make are: (1) advance the 
conceptualization of the nature of critical thinking in very young children (2) develop 
and test innovative methods to identify the features of critical thinking in very young 
children; and (3) identifying how mothers, having been empowered through the 
metacognitive program, may promote the development of critical thinking in very 
young children.  
The nature of critical thinking in very young children was operationalised 
through two different assessment methods specifically developed for this purpose.  One 
was a dynamic qualitative assessment where each child interacted with his or her 
mother in a teaching-learning setting.  The other consisted of a series of quantitative, 
Piagetian-like assessments, using play settings.  The research used a pre- and post-
intervention control group design in order to allow for comparisons both within-
subjects, across the intervention period, and between-subjects as another group of 
mother-child pairs served as control receiving no intervention.  
The findings revealed that very young children are able to show precursors of 
critical thinking consisting of both cognitive and affective elements, such as 
questioning, authentication, moral reasoning, and appropriate emotion.  Features 
indicating inhibitors of critical thinking (such as passivity and over-compliance) were 
also found.  Through the intervention program, the experimental group mothers learned 
to notice, encourage and support children's attempts at inquiry as the children grappled 
with making sense of their environment.  Although the precursors of critical thinking 
identified before the intervention continued to develop over time due to maturation (as 
shown by the performance of the control group children), the experimental group 
children performed even better over time.  In addition, the mothers of children with 
better performance in critical thinking tasks were observed to emphasize informing and 
reasoning, and to enjoy interacting with their children, rather than pressuring or 
commanding them.   
This research has highlighted conceptual and methodological issues in 
identifying and assessing very young children’s critical thinking, as well as the 
educational implications for the promotion of children’s critical thinking at home and in 
schools through similar metacognitive programs for parents and teachers.  More 
research into the assessment of very young children’s critical thinking in different 
settings and with persons other than mothers is indicated, as is a focus on other factors 
that may influence the development of critical thinking.       
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CHAPTER ONE  
INTRODUCTION 
 
THE BACKGROUND TO THE PROBLEM 
 
The topic of young children’s critical thinking arose from my own personal journey 
during which I have reflected on my experiences and articulated my thoughts on them. 
For me, being with very young children is always satisfying. They have fantasies 
beyond adult imagination, they hope beyond adult expectations, and they have caring 
attitudes springing from the purity of their hearts. Having grown up in an extended 
Chinese Indonesian family in West Java with more than forty nephews and nieces, and 
having been a piano teacher in Jakarta, I have had the privilege to interact, in both 
playing and teaching-learning settings, with many very young children. Yet each one of 
them is unique in self-expression and in their capacity to learn – characteristics that 
caught my attention. Their questions and statements have nourished and enhanced my 
own creativity, so that I am always reinventing myself.  
Further, being with young students has presented me with challenges. Having 
had golden opportunities to be with gifted and talented youth from high schools in 
leadership training programs, in addition to being a lecturer in two universities in 
Jakarta, I have encountered thousands of students. Many of them shared their personal 
struggles to be independent individuals, rather than just complying with what 
authoritarian figures planned for them. For these young people, I tried to act as an 
empathetic older friend who kept encouraging them to be as independent as they could, 
within ethical boundaries. However, their parents or other teachers sometimes accused 
me of encouraging a group of rebels. What concerned me most was young people’s 
tendency to submit easily without any argument. This reflects a tendency toward 
uncritical attitudes, but alarmingly, might also be interpreted as a sign of a "Who 
cares?" attitude, feelings of helplessness, and a tendency to give in and let other people 
control their lives (Wittig, 1981).      
With adults, I always had to be cautious. Firstly, what worried me most were the 
comments I received from other adults towards my child-rearing practices, that my own 
three children displayed too much trust and freedom. Among other children who were  
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obedient and complied with authoritarian figures, children who voiced personal 
opinions were anomalies. Secondly, in the context of my work, my training experiences 
with teachers from kindergarten to high schools on communication skills revealed 
certain patterns related to control and power. Compared to those teaching in lower 
schools, teachers from high schools more often rated low discipline (e.g., arriving late 
to school, not doing school work) and showing no respect to teachers as the worst 
behavioural problems among their students. Their inability to “control” the students 
became a big issue for these teachers. Counselling sessions and conversations I had with 
parents of youth revealed similar frustrations in making their children comply with what 
the parents wanted. In a culture dominated by adults, it seems that children and youth 
had and have little opportunity to express how they feel and what they want. 
Reflecting on these experiences, I noticed how the dreams, fantasies, and ideas 
that very young children had were diminished when they had to conform to adults’ 
standards. If very young children were able to express personal opinions that early, thus 
showing personal preferences, what could have happened in subsequent years that made 
them, at a later stage, unable to express what they wanted but instead, made them 
comply with authoritarian figures? I suggest that a large part of the answer lies in their 
lack of opportunities to develop critical thinking.  
Critical thinking has been defined as “reasonable, reflective thinking that is 
focused on deciding what to believe and do” (Ennis, 1987, p. 10). Individuals using 
critical thinking are perceived as self-directed, self-disciplined, self-monitoring, and 
self-corrective because their thinking is directed toward standards of excellence and 
entails a commitment to overcoming human native egocentrism and sociocentrism 
(Paul, 2004). Philosophers and educators regarded critical thinking as important in early 
times (Paul, 2004). However, until recently, access to learning how to argue (since 
argument may be regarded as the essence of critical thinking) was primarily reserved for 
those who could afford to go to universities and be intellectuals (Resnick, 1987). 
Nevertheless, philosophers interested in democracy, like John Dewey (1933; 1943) and 
John Stuart Mill (1912), believed that young children have natural inquiry. Arguably, if 
schools provide the right atmosphere to nurture children’s natural inquiry from when 
they first start school, these children will be more ready to engage in critical thinking. 
During the first half of the last century, educators like Fröbel in Germany (Smith, 1997) 
and Montessori in Italy (Hainstock, 1997), developed programs for kindergartners that 
work on this assumption. Today, their ideas are applied in countries beyond Germany 
and Italy, with kindergartens (Fröbel) or kindergartens and primary schools  
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(Montessori) operating based entirely on their principles.    
Could it be true that young children are naturally capable of inquiry, but adults 
often inhibit its natural development by putting pressure on children to do what the 
adults want instead of giving children alternatives? Or, even worse, by taking away 
children’s opportunity to learn the consequences of the choices they make among those 
alternatives, and, therefore, inhibiting their opportunity to develop their thinking?  
Similar concerns about the low capacity of young people to engage in critical 
thinking were expressed earlier by individuals from other countries such as the United 
States of America and the United Kingdom, when national assessments of educational 
progress revealed that high school graduates and university students did not perform 
well in terms of critical judgements or reasoning abilities (Lipman, 1991; McGuinness 
& Nisbet, 1991; Siegel, 1988). Following these observations, thinking programs were 
designed and then implemented in high schools and universities in the United States in 
the 1970’s and a little later in Britain. Nowadays similar thinking programs are offered 
in other European and Asian countries, but not in Indonesia.   
 
A Need for Future Generations of Critical Persons in Indonesia 
 
Yet another compelling reason justifies the need for similar thinking programs in 
Indonesia. As a nation, Indonesia has a motto composed by its founding fathers, 
Bhinneka Tunggal Ika, which means diverse yet united. Since the beginning these 
founders have realized that building one nation from hundreds of ethnic groups and 
dialects, not to mention the different religions and beliefs, was not going to be easy. It 
was expected that the national motto would help Indonesian people develop sensitivity 
and tolerance towards each other without having either superior or inferior feelings 
when comparing themselves with others. However, the reality of daily living shows that 
this is not necessarily the case. There are still strong tendencies to attack those who are 
regarded as different and to defend those who are the same in terms of ethnic, religion, 
beliefs, etc., regardless of the misdeeds the latter may have performed. Since more than 
a decade ago, several depressing phenomena have occurred in Indonesia. News about 
conflicts between members of different cultural groups (for example in Kalimantan 
provinces), between believers of different religions (for example in Ambon, North 
Maluku and Poso), as well as between members of different local groups have appeared 
regularly in the Indonesian mass media. On top of that, the many bomb explosions that 
have been targeted at people of different faiths and ethnic origins offer the dismal  
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conclusion that some Indonesian people have been easily persuaded to turn against 
people of different opinions, ethnicities, or religions, even without having prior 
interpersonal conflict experiences (Turner, 2003; 2006). This shows low tolerance, 
regarded as a sign of poor thinking (Siegel, 1988) as opposed to good thinking which is 
characterized by open mindedness, including being open to multiple options and being 
tolerant of people with different opinions (Glatthorn & Baron, 1985).     
This raises a basic issue: How does culture influence the development of critical 
thinking in Indonesian people? That Indonesian culture is not supportive of the 
development of critical thinking has been noted by scholars from European societies 
who have studied Javanese culture (see for instance, Magnis-Suseno, 1993; Mulder, 
1984; 1996), a culture that comprises almost half of the Indonesian population of more 
than two hundred and twenty million. In a study by Setiadi (1986) on the personal 
qualities valued by Indonesian people, obedience to moral and religious standards was 
rated as most desirable, while being independent and having the ability to develop one's 
own opinion were not perceived as important at all. Chandra’s (2004) study on three 
prominent ethnic groups in Indonesia (Javanese, Batak Toba and Minangkabau) 
involving school principals, university lecturers, and cultural elders confirmed that 
families, schools and societies give only limited opportunities for individuals to express 
their own opinions or ideas. Children are not supposed to talk before being asked or 
permitted to do so, especially in the case of critical comments. Good children are those 
who are obedient, compliant, dependent, and submissive. Those who are independent 
and express personal opinions different from authoritative figures are regarded as 
showing disrespect. It seems that Indonesian children face many difficulties if they want 
to be critical persons.   
However, living together with other individuals of different cultural 
backgrounds, religions, and values requires one to have some ability to adjust, to 
evaluate one’s own cultural norms critically, to appreciate and to understand the 
strengths and weaknesses of people from different cultures or groups. In other words, 
living in a diverse society like Indonesia requires one to develop his or her own 
judgment regarding what is good and what is bad, and not just practice the norms set by 
the culture he or she comes from. When individuals are not prepared to live in a diverse 
community, differences and disagreements can easily turn into conflicts (Turner, 2006). 
Those having critical thinking ability, however, are able to suspend judgments until 
proofs and evidence are collected, and, therefore, are more tolerant towards ambiguities 
(Presseisen, 1985). It is, therefore, quite difficult to teach critical thinking if the  
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atmosphere is not democratic (Siegel, 1988; 1997; Paul, 2004). As argued by 
Donaldson (1978), and Elder and Paul (1996), it is very important to nurture critical 
inquiry when children are still young. 
Since critical thinking is not encouraged in Indonesian culture (Chandra, 2004), 
I chose to work with mothers who are primary caretakers for young children, with the 
hope of providing a solid foundation for the development of the children’s dispositions 
and skills to think critically, with the aim of raising future generations of critical 
persons in Indonesia.  
 
Critical Thinking Programs in Academic Settings 
 
Critical thinking as higher-order thinking (see for instance, French & Rhoder, 1992; 
Nickerson, 1988) is taught to prepare university students to become individuals who are 
critical toward their academic disciplines and towards society (Kurfiss, 1988). As 
mentioned previously, interest in critical thinking arose in response to critics addressing 
the low quality of thinking and reasoning abilities in university students. Gradually, 
however, critical thinking programs have been adjusted to include younger students, 
usually from high schools, but also as young as fifth and fourth graders (Hudgins & 
Edelman, 1986, 1988; Lipman & Sharp, 1978), and even first graders (Fisher, 2005). 
Unfortunately, reports about the critical thinking programs for students in primary 
schools have been very limited. In this respect, work by Quinn (1997) on how he as a 
teacher interacted with primary students in critical thinking programs is very valuable, 
while Fisher (2005) provides assumptions on such thinking programs for primary 
students and Marksberry (1965) outlines principles on working with kindergartners to 
encourage the growth of their critical thinking. Presumably, as with creative thinking or 
any other type of learning, the results of practicing critical thinking will be long-lasting 
when one is encouraged to use that type of thinking from early in life because the first 
five years of one’s life is a crucial period for the growth of intellectual abilities (Bloom, 
1956; Bruner, 1985).   
Unfortunately, parents are left uninformed on how they should nurture 
children’s inquiring nature from early in life, creating the impression that critical 
thinking programs are offered only in academic settings with schools being the only 
parties responsible for developing children’s critical thinking. It was not until the late 
1990’s that Hainstock (1997) published a book providing a practical guide to how 
Montessori educational principles can be used at home for 2- to 7-year olds.   
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Critical thinking consists of both dispositions (affect) and abilities (skills) 
(Brookfield, 1987; Ennis, 1996; Facione, Facione & Giancarlo, 2000; Paul, 1990). Like 
beliefs, attitudes, and values, development of the affective elements of critical thinking 
is influenced by cultural norms and practices (Perkins, Jay & Tishman, 1993) through 
parental child-rearing and educational practices children receive from a very young age. 
Parents who support the idea of encouraging critical thinking in their children from 
early life are likely to provide a solid foundation for developing critical thinking, both 
as dispositions and skills.  
While the major roles mothers play in children’s overall development have been 
reported in the literature (see for instance, Berger, 1991; Holden, 1995), there have been 
no reported studies on mothers nurturing the growth of children’s critical thinking. A 
glance at issues of Australian Journal of Early Childhood, British Journal of 
Developmental Psychology, Child Development, Developmental Psychology, Early 
Childhood Research Quarterly, Merrill-Palmer Quarterly, and other similar journals 
for the last two decades reveals a few articles on how mothers teach moral reasoning to 
their children, but none on their encouragement of critical thinking. This indicates that 
the question of how mothers can better promote their young children's critical inquiry is 
an area of research still to be explored.  
 
PURPOSE AND ASSUMPTIONS OF THE STUDY 
 
The idea of young children thinking critically may seem counter-intuitive. In this study 
I chose to elaborate how young children and critical thinking could go together using 
mothers a facilitator in order to address two concerns: when and who should encourage 
young children to grow in critical thinking. 
Concerning when the best time to encourage critical thinking, I argue that it 
should start early, when children are still in the formative, crucial period of their 
cognitive growth. The suggestion to start encouraging critical thinking during the first 
five years of children’s life is not new. Katz (1988) has also argued that one of the 
trends in education has been to introduce into an earlier age group the academic 
expectations and curriculum content and methods that have been traditionally used for 
older students. Rather, it is quite appropriate to regard young children as natural 
inquirers for the following reasons: before five years of age, children ask many 
questions and show curiosity (Korn, 2004); reason deductively (Donaldson, 1983); 
appreciate perspectives other than their own (Wellman & Bartsch, 1994); think about  
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what they have been thinking - also called metacognition (Brown, A. L., 1975, 1978); 
are developing theories of mind (Astington, 1993); and display many other behaviours 
which may be perceived as elements of critical thinking (Ennis, 1996). All these 
findings signify that the seeds of engagement in critical thinking are already within 
young children. Dewey (1933) argued in his early writings that young children can and 
should be encouraged to engage in reflective thinking (also seen as a form of critical 
thinking), and that this was necessary to encourage the freedom to express one’s 
opinion in a state of democracy. Therefore, from early on in life, children should 
receive guidance and encouragement so that the development of critical thinking can be 
assured. To wait until children are older before engaging them in a formal thinking 
program might be too late because their wider social environment might not encourage 
and guide their inquiry in a way that facilitates their development of critical thinking. It 
might even inhibit their development of critical thinking. The basic argument for 
asserting the early promotion of critical thinking is that it should begin before children 
possibly develop negative habits that may impede good thinking.       
Concerning who should encourage critical thinking in young children, I turn to 
mothers. As primary caretakers, mothers are expected and entitled to play significant 
roles in their children’s development, including the growth of critical thinking. Not until 
recently have there been systematic efforts to equip mothers for their important role as 
first educators of their children. One such program was Parents as Tutors, initiated in 
the United States of America in the 1970s, and present in all states of America by 2005, 
and eventually extended to 11 countries (http://www.parentsasteachers.org). So far, 
very few reports are available on studies targeted to empower mothers as primary 
educators of their children (Clarke-Stewart, VanderStoep, Killian, 1979; Gomby, 
Culross, & Behrman, 1999; Rous, Hallam, Grove, Robinson, & Machara, 2003), even 
though there have been needs to educate parents in this special responsibility (Strom, 
1985). Until now, most reports on studies with mothers carry connotations of 
‘disadvantage’ – for example, studies on single parent mothers, or those from low-
socio-economic backgrounds, on how to nurture their children so that the latter may 
survive academically (Andrews, Blumenthal, Johnson, Kahn, Ferguson, Lasater, 
Malone, & Wallace, 1982; Kağitçibaşi, 1996); training mothers to care for their 
disabled children; or training mothers in cases where there is some indication of neglect 
and abuse of the children (Baker, Piotrkowski. & Brooks-Gunn, 1999; Gomby, Larson, 
Lewit, & Behrman, 1993; Gottfried, 1984). In this study I explore the idea that all 
mothers can be empowered to better promote their young children's critical thinking  
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even in its nascent form. Underlying this idea is the assumption that children’s overall 
competence is related to maternal care (Clarke-Stewart, 1973; Meadows, 1996) which 
includes mother-child interactions from when children are very young. There are quite a 
few studies that have focused on mothers’ communication and teaching styles (see for 
instance, Martin, 1981; Pratt, Kerig, Cowan & Cowan, 1988; Wood & Wood, 1985), 
but I have not found a single study on how mothers can teach their young children to 
encourage the growth of their children's critical thinking.   
To summarize, the assumptions underlying this study are as follow:  
1.  The seeds to engage in critical thinking are already within very young children. 
2.  Nurturing critical thinking should start early, during the crucial period of cognitive 
development which occurs in the first five years of children’s life.    
3.  Nurturing critical thinking in early life is part of fostering good thinking habits.  
4.  Cultures play important roles in the development of people’s critical thinking. 
5.  Even in cultures not supportive of critical thinking, mothers can promote the 
development of critical thinking in young children. 
 
THE NATURE OF THE STUDY 
 
The primary purpose of this study was to examine how to promote critical thinking in 
young children by empowering mothers through an intervention program so they can 
interact more effectively with their children. In order to achieve this purpose, the 
following two sub-goals were seen as equally important: 
1.  To identify the features of very young children’s critical thinking both before and 
after the intervention, so that the effectiveness of mothers’ empowerment through 
the intervention could be evaluated.    
2.  To identify features of very young children’s critical thinking by applying 
appropriate techniques and procedures specifically designed for this purpose, since 
no appropriate assessment tools were available. 
On the one hand, this study tested the hypothesis that mothers can be 
empowered as valuable agents in fostering their very young children’s development of 
critical thinking. On the other hand, this study was also exploratory, since it was 
targeted at identifying features of young children’s critical thinking in preliminary, 
nascent forms which have not been previously explored. The exploratory nature of the 
study was needed since the effectiveness of the mothers was evaluated against the 
changes in the child participants’ features of critical thinking across the intervention  
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period. Both quantitative and qualitative approaches were used in this study. A 
quantitative approach was used in the development of research instruments to assess 
very young children’s critical thinking, and to analyse data collected with these 
instruments. A qualitative approach was used to analyse mother-child interactions, as 
these are perceived as indicators of mothers’ efforts to encourage the growth of critical 
thinking in their very young children. 
 
STATEMENT OF THE RESEARCH QUESTIONS  
 
To accomplish the goals set out above, this study sought to answer two basic questions. 
First, what is the nature of critical thinking in children of 4- and 5-years old and how 
might it be developed across a certain period of time? Second, can mothers be the 
vehicles to promote or accelerate further development of young children’s critical 
thinking? To answer these questions, young children’s capacity for critical thinking had 
to be determined as a baseline. Then, an intervention program involving mothers was 
implemented and its impact on children’s critical thinking was assessed after a period of 
ten months. The study’s participants were Indonesian people in Indonesia.  
The study’s specific questions, derived from the two basic questions were: 
1.  What are the features of critical thinking in young children of 4- and 5-year olds? 
What are the signs, even in preliminary, nascent forms, that they can think 
critically? What criteria are used to consider these signs as phenomena of thinking 
and acting critically? These questions address concerns regarding the validity of 
critical thinking features which consist of both cognitive and affective elements. To 
accomplish this purpose, a series of critical thinking activities were specifically 
designed for this study.   
2.  How do the features of critical thinking in young children develop over a period of 
time? Within a period of 10 months or so, do these preliminary, nascent forms or 
precursors of critical thinking develop into more sophisticated forms? These 
questions are about the development of the critical thinking variable and show 
concerns regarding the consistency of critical thinking expressions over a period of 
time.  
3.  How can mothers help to foster the development of their very young children's 
critical thinking? More specifically, how do mother-child interactions relate to the 
child’s capacity to engage in critical thinking? This is a question addressing the role 
mothers play in promoting their children’s critical thinking.    
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4.  How effective is the intervention designed to equip mothers to foster the 
development of their very young children's critical thinking? To establish the 
effectiveness of such an intervention, results from an intervention group were 
compared with those from another group who did not receive such training. The 
results were examined from two perspectives: the child participants and their 
mothers. Child participants’ capacities to engage in critical thinking after the 
intervention were compared against the results taken before the intervention using 
the same assessments. Mother participants’ interaction behaviours after the 
intervention were also compared with their behaviours before the intervention.  
 
THE SIGNIFICANCE OF THE STUDY FOR THE FIELD OF CHILDREN’S 
THINKING AND CRITICAL THINKING 
 
The field of critical thinking suffers from differences in theoretical developmental 
perspectives on thinking and critical thinking (Kuhn, 1999; McGuinness, 1993; 
Meadows, 1996) resulting in different techniques for assessing critical thinking and 
varieties of critical thinking programs (Norris, 1985). The difficulties of studying 
children’s thinking might contribute to this matter. However, as suggested by Kuhn, 
systematic and extensive empirical research on the nature of thinking and its 
development would aid in conceptualizing the critical thinking variable while also 
providing a developmental perspective on how best to encourage its growth. This study 
represents an important contribution to the critical thinking literature in its attempts to: 
integrate existing theoretical ideas regarding the conception of critical thinking on 
young children; to examine how young children’s ability to engage in critical thinking, 
even in preliminary, nascent forms, develops over time; and to examine the roles 
mothers could play in the development of their children’s critical thinking ability, 
despite the Indonesian cultural constraints that inhibit the growth of critical thinking.  
Identifying precursors of critical thinking in very young children and 
determining the roles mothers play to promote further development of critical thinking 
are significant for the field of children’s thinking and critical thinking in three senses.  
First, to identify whether young children’s features of critical thinking exist even in 
nascent forms. Second, to determine whether it is possible to identify precursors of 
critical thinking in young children through the application of appropriate procedures 
and assessment methods specifically designed for this purpose. Third, to identify how 
mothers should be empowered to promote, encourage, and facilitate the development of  
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their young children’s precursors of critical thinking.  
Even though very young children are perceived as immature and 
undifferentiated in their thinking in addition to showing some deficiencies relative to 
much older children (Meadows, 1993), studies carried out by Astington (1993), Brown, 
A.L. and DeLoache (1983), Donaldson (1978), Flavell, Green, Flavell, Harris, and 
Astington, 1995), Pramling (1990), and Siegler (1998), to mention a few, show that 
young children have the ability to think. However, the term ‘critical thinking’ is not 
used to characterize any aspect of the thinking variables studied to date. Donaldson 
(1983) for instance, conducted documented studies on young children with an emphasis 
on cognitive development, and how it relates to language, music and play. In some of 
the studies reported, young children were shown to be able to reason deductively, or 
able to give explanation when asked “why”. Others also found that young children are 
capable of making classifications (Donaldson, Grieve & Pratt, 1983) and using criteria 
to justify their judgments (Lewis, C. & Mitchell, 1994). The successful identification of 
critical thinking in very young children, even in nascent forms would bear upon the 
conceptualization of the critical thinking variable in young children. Rather than 
perceiving varieties of thinking abilities in young children as separate skills, critical 
thinking could be conceptualized as holistic in nature and serving a special purpose: to 
equip young children in their path to become independent individuals who are self-
reliant, self-reflective and who can take responsibility for their own actions. This long, 
gradual process to become independent, critical thinkers begins when children are very 
young, when they start to learn to know what to think, how to think, why they need to 
think, and what could result from thinking in certain ways. This, in turn, carries 
implications for how to best go about nurturing the development of critical thinking so 
that a more advanced level is possible. 
Thinking itself is not observed directly but only inferred through covert 
performance. Limited verbal explanations might even obscure the thinking potentiality 
of very young children (Markman, 1977). However, the application of careful 
procedures and methods would help reveal the nature of very young children’s thinking 
(Aubrey, David, Godfrey, & Thompson, 2000; Grieve, Tunner & Pratt, 1983; Oakhill, 
1987) including its development and this may also apply to critical thinking. The design 
of appropriate procedures and assessment methods to identify precursors of critical 
thinking in very young children would play an important part since no such assessment 
is yet available.  
As indicated above, how young children are encouraged and facilitated  
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influences the quality of their critical thinking in later years, since children’s cognition 
does not exist in a vacuum (Siegler, 1996; Vygotsky, 1978). Rather, interacting with 
competent individuals, usually adults, influences the quality of their thinking. 
Vygotsky’s concepts, particularly zone of proximal development (Berk & Winsler, 
1995; Rogoff, 1989), suggest that through guidance and assistance from people within 
the immediate environment, children can advance their ways of learning. In this study, 
the roles of mothers in promoting their young children’s critical thinking were 
examined in more detail. Specifically, what interaction strategies mothers use to 
encourage and promote their very young children’s critical thinking were examined. 
Thus, this study investigated how a zone of proximal developmental perspective can be 
used to improve our understanding of how mothers facilitate the development of critical 
thinking in young children, even in precursor forms. Mother-young child interactions 
are often analysed to determine how they serve as predictors of children’s emotional 
development (von Salisch, 2001), intellectual performance (Slaughter, Earls, & 
Caldwell, 1983), level of intelligence (Bee, et al., 1982), social anxiety (Masia & 
Morris, 1998), school adjustment (Pettit, Bates, & Dodge, 1997), social competence 
(Landry, Smith, Miller-Loncar, & Swank, 1998), understanding of other people’s 
feelings and beliefs (Dunn, Brown, Slomkowski, Tesla, & Youngblade, 1991) and 
cognitive, language, and social development (Clarke-Stewart, 1973), to mention just a 
few. Unfortunately, how mothers’ interaction strategies are related to their children’s 
critical thinking has not been studied and reported.  By identifying which mothers’ 
interaction strategies are effective in promoting young children’s capacity for critical 
thinking, efforts could be devoted to help mothers acquire these interaction strategies.   
The conceptual changes (Thomas, R., 1996) these mothers may go through in 
the course of the intervention may be meaningful in three senses. First, that it may be 
possible for adults who were raised in a culture unconducive to critical thinking, to 
learn about the significance of critical thinking. Second, that understanding the 
significance of critical thinking may function as opening doors to a better understanding 
of themselves and their immediate environment, and, in turn, this may result in judging 
and planning their actions more cautiously. Third, this reflecting process had helped 
these mothers to decide what should be changed and appropriated in their interaction 
strategies so that they could encourage, facilitate, and promote the development of 
critical thinking in their children.  
Since there are not many studies done on children’s thinking using Indonesian 
subjects in an Indonesian setting, this particular study is also likely to contribute to  
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cultural perspectives on this area of research. 
 
THE STRUCTURE OF THE THESIS  
 
Following this introduction, a review of literature pertinent to the study is presented in 
Chapter Two. More specifically, Chapter Two examines various conceptions of 
thinking and critical thinking, the development of thinking, and how thinking and 
critical thinking can be assessed. This is followed by a review of programs developed to 
promote thinking and critical thinking, and an account of how adults, especially 
mothers, have been identified as playing important roles in promoting children’s 
thinking. Indonesian cultural perspectives on critical thinking are also examined. 
Chapter Two ends with the general aims of the study and the main research questions.  
Chapter Three outlines the methodology adopted in this study. It describes how 
the study was carried out, including the research design, research variables, instruments, 
participants, procedures and analyses of data.   
The results of the study are described in four chapters. Chapter Four 
concentrates on the validation of the research instruments used in the study.  
Chapter Five describes the precursors of critical thinking in very young children 
before the intervention took place, as assessed by the quantitative, individual 
assessment and as revealed through the qualitative, dynamic assessment as they 
interacted with their mothers.  
The features of critical thinking in young children as described in Chapter Five 
serve as the baseline against which a comparison was made with the same features 
revealed after the intervention was completed. These are described in Chapter Six and 
function as an evaluation of the effectiveness of the intervention.  
Chapter Seven describes mothers’ interaction behaviours that are found related 
with the advancement of their children’s critical thinking.    
In the final Discussion and Conclusions Chapters a brief summary of the results 
is presented, followed by a discussion of the conceptual and methodological issues 
raised by the study. Considerations for designing critical thinking programs for 
children, parents, and in schools are also outlined. This chapter also addresses the 
limitations of the study and presents suggestions for future research in the area of 
critical thinking in young children.   
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CHAPTER TWO  
LITERATURE REVIEW 
 
INTRODUCTION 
 
The literature reviews in this chapter comprise five sections. The first section presents 
two theoretical perspectives that are used to understand and interpret the phenomenon 
of interest, young children’s critical thinking. These are the constructivist and socio-
cultural perspectives, represented by their most authoritative figures, Piaget and 
Vygotsky, respectively. Piaget’s and Vygotsky’s views and analyses of children’s 
cognition, how it develops and how children’s immediate environments might facilitate 
its growth are now seen as more complementary than previously thought (see for 
instance, Shayer, 2003) and in the present study both perspectives were used as 
guidelines in designing the research instruments and activities. 
The next three sections review theoretical and conceptual frameworks from three 
bodies of literature pertinent to this study: Parenting, Thinking and critical thinking, and 
Critical thinking in Indonesian contexts. These theoretical and conceptual frameworks 
portray theoretical inter-relationships among variables of interest as suggested from 
empirical studies which were important in understanding the dynamics of the research 
topic, namely how mothers could promote the development of critical thinking in their 
young children. These reviews reflect the theoretical approach adopted in this thesis: 
that child, family, social and cultural factors are inseparable and interactive aspects of 
human behaviour and development.    
For the parenting section, a developmental contextual view of human 
development from Lerner (Ford & Lerner, 1992; Lerner, Rothbaum, Boulos, & 
Castellino, 2002) is presented first, as this underlines how issues in parenting may be 
examined and clarified. Under this section, three topics are reviewed: parent education, 
parent-child dynamics, and mother-child interactions. Using the developmental 
contextual view of human development as a framework, a review of selected studies 
from non-western cultures (including Indonesian) on mother characteristics and how 
they influence children’s cognition is also provided.  
Under the thinking and critical thinking section, the review centres on how these  
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variables are conceptualized, assessed, and taught. The conceptualization of children’s 
critical thinking and a few selected studies on children’s critical thinking and other 
higher thinking processes are also included.  
Under the section on critical thinking in Indonesian contexts, how critical 
thinking is nurtured and/or inhibited in some Indonesian cultures is discussed with 
reference to evidence from empirical studies. This chapter ends with a section on the 
Research questions this study aimed to address.   
 
THEORETICAL PERSPECTIVES 
 
Among theories on children’s cognitive development, Piaget’s and Vygotsky’s are often 
considered the most influential by developmental theorists and researchers (see for 
instance, Feldman, 2003; Flavell, Miller, & Miller, 2002). Piaget’s theory, from the 
rationalist-structuralist tradition, is regarded as constructivist and thereby in striking 
contrast to behaviouristic theory from the empiricist-learning tradition which sees a 
child as passively shaped by its environment (Miller, 2002). For Piaget, a child is 
actively constructing knowledge from the world around him or her. However, Piaget's 
focus on the child and concern with individual functioning was dissatisfying to those 
who viewed the child as only one among many members who also carry out strategic 
activities in everyday settings (Wertsch, 1985). In contrast, Vygotsky's theory came 
from a cultural-historical-social tradition which views the child as in ongoing 
interaction with other members from the immediate environment (Miller, 2002). 
Although Piaget’s and Vygotsky's theories may appear to contradict each other, recent 
analyses highlight their complementary. This will be discussed briefly after Piaget’s and 
Vygotsky’s theories are reviewed below.     
In the present study, theories from Piaget and Vygotsky regarding children’s 
cognition, the underlying structure and mechanisms of its development, and the external 
factors that might influence its development, are used to gain insight into how young 
children engage in higher thinking processes.  
Piaget did not address critical thinking in children. Rather, through observations, 
interviews, and experimentations with young children, he developed theories on 
children’s conceptions of the world including conceptions of concrete and abstract 
objects such as physical causality, moral judgment, time, movement and speed, 
reasoning and logical thinking (Miller, 2002). After that, his work focused on the 
formation of knowledge and intelligence, and until his death in 1980 he kept working  
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on children’s thinking. Piaget published his work in many books and articles and had 
the majority of them translated into English.  
Like Piaget, Vygotsky was also a prolific writer until his death at 37 years of age 
in 1934 (Miller, 2002; Vygodskaia, 1995). Vygotsky’s working experiences with people 
with congenital defects such as blindness, deafness, and mental retardation triggered 
and shaped his interest in cognitive development (Miller, 2002; Wertsch, 1985). Like 
Piaget, Vygotsky experimented with children including his own daughter and nephew 
(Vygodskaia, 1995).  
In this section, reviews of Piaget and Vygotsky are centred on three issues: what 
is cognition in children, how does it develop, and what external factors influence its 
development? We now briefly look at each of their theoretical explanations.  These 
sections are followed by a discussion of how their ideas were used to frame and guide 
the present study. 
 
Piaget’s Active Construction of Knowledge 
 
Piaget viewed children as having the capacity to act on the world so that they can 
discover how to control it (Piaget, 1962; 1969). Through involvement with physical and 
social objects, a child actively constructs his or her knowledge of the world so it 
becomes more in tune with reality; from this, the child’s understanding develops, which 
in turn, contributes to the child’s cognition. The child’s construction starts from an 
internal organized structure which over time, with more experiences, becomes more and 
more differentiated.   
The active nature of children in Piaget’s views is in contrast with the 
behaviourists view of children as passive recipients of environmental influences (Davis, 
1991). For Piaget, experiences are important as these present opportunities for the child 
to continue making sense of the world, and this is done through manipulations of 
actions and concrete, practical problems. Internalized mental actions start to substitute 
for or represent physical actions; actions are being internalized to form thought. 
However, the nature of child’s nature of knowledge construction depends on his or her 
readiness for change: children have to be active and constructive in order to develop 
their understanding of the world. Thought develops structurally through stages which 
are universal and ordered sequentially. 
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Stages of Development 
 
Piaget claimed that the nature of development from one stage to a more advanced stage 
is made possible by the child’s readiness, which depends on both maturational and 
environmental experiences. Altogether there are four stages, sensory-motoric, pre-
operational, concrete-operational, and formal and each comes with approximate age 
period with its underlying mental structure. The structure of children’s thinking at each 
stage is distinctive and the same for all children at that stage while different from other 
children and adults at other stages.   
To start with, a child has a set of mental operations that underlies a wide variety 
of thinking in later years. The nature of mental structures changes as they develop 
becoming more abstract, logical, consistent and adaptive. The thinking of older children 
and those younger have similar elements, but more experiences of the older children 
help them combine the elements in different ways for more organized thought. The 
child starts with learning something concrete, real, and practical; from here he or she 
gradually deals with more abstract form concepts.  
Piaget also offered a detailed and specific account of universal stages in human 
development which provides a possible explanation of when and how a child is ready to 
learn or to develop specific forms of knowledge and understanding. Development is not 
simply the continuous accumulation of things learned step by step, but involves 
intellectual revolutions in the structure of intelligence. The age approximation and 
characteristics of each stage are outlined in Table 2.1. As the age of the child 
participants in the present study were between four and five years old, more details on 
the characteristics of the preoperational period pertinent to hose ages are provided.   
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Table 2.1 Age approximation and characteristics of Piaget's stages of cognitive development 
Stages  Age approximation  Characteristics 
Sensori-motor 
period 
Birth to 2 years  1.  Motor behaviors are directed toward objects through reaching 
and sucking.   
2.  A gradual movement from simple reflexes to an organized set 
of schemes which also include circular reactions.   
3.  Learn about relations among objects. 
4.  Behaviour becomes more intentional. 
5.  A gradual differentiation of self from the environment.   
Preoperationa
l period 
2 to 7 years  1.  A move from overt physical actions to mental (symbolic) 
representations that enables the child to represent 
objects/events that are not at the moment perceptible by 
evoking them through the agency of symbols or differentiated 
signs.  
2.  Includes reconstructing notions about objects, relations, 
causality, space, and time as these are needed to understand 
notions of causality and physical reality. 
3.  An ability to use one object/event for another (that is, semiotic 
function).  
4.  Developed through the use of language as a mode for 
expressing thought. 
5.  Egocentrism or an incomplete differentiation of the self and 
the world, results in difficulties to take the role of other 
persons (or limited social cognition). 
6.  Rigidity of thought or inability to deal with several aspects of 
an object/event at the same time.  
7.  Semi-logical reasoning: able to provide explanation of natural 
events but still in a loose way rather than in a logical 
relationship.  
Concrete 
operational 
period 
7 to 11 years  1.  Growing interiorization, coordinating, and decentering 
processes resulting in a general form of equilibrium 
constituted by operational reversibility. 
2.  Representations are no longer isolated or rigid. 
3.  Able to conserve and provide logical explanation but still very 
close to experiences or actions, not to hypotheses set out 
verbally in the form of propositions.  
4.  The operations are for solving problems such as in 
mathematics, class inclusion, temporal-spatial. 
Formal 
operational 
period 
11 to 15 years  1.  Able to use a new mode of reasoning: no longer limited to 
dealing with objects/events directly in realities, but in 
hypotheses. 
2.  Able to test hypothesis against reality and generate all 
possible outcomes or combinations. 
3.  Able to consider abstract ideas, consider different 
perspectives, and engage in logical and scientific thinking.  
4.  Able to reflect on one’s own thinking. 
5.  Operates on a combinative process while corresponds to an 
Inverse and to a reciprocal to form a total new system. 
 
Mechanisms for Change 
 
According to Piaget, what changes with maturity is the structure of cognition. Each 
stage yields a different way of thinking about and understanding the world and each 
more advanced stage replaces a former stage. But at each stage there is always a 
coherent view, consisting of coordinated systems about interrelationships among  
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cognitive activities which become more coherent and interrelated as the child develops. 
Concepts of assimilation and accommodation are used to account for the 
development of children’s cognition. The child assimilates the knowledge he or she 
constructs from objects to the knowledge the child already possessed before that 
assimilation took place. In this way, the new knowledge becomes part of the child’s 
understanding of the world. This is a process of adapting any new stimuli to the mental 
set one already has. Every act of assimilation involves an element of accommodation. 
With accommodation, a different process occurs. Here the child adjusts the knowledge 
he or she has due to being exposed to a new stimulus. The assimilation comes through 
changes, even minor ones, which have to be made to the pre-existing schemes of 
activity. Both assimilation and accommodation are needed so that the child’s 
construction of knowledge keeps on expanding as the child matures and interacts with 
the environment. However, the change is slow and gradual.  
 
The Roles of Environment and Education 
 
The roles of the environment and education for Piaget are to provide opportunities so 
that the child can discover and construct: the child can ask any question about what is 
read, heard, viewed; the child is given activities that involve reasoning, elaboration, 
hypothesis-forming, and problem solving; the child is encouraged to think, to engage in 
decision making, to elaborate his or her ideas, to construct insights that suggest 
possibilities for action, etc. Piaget saw young children as logically incapable of seeing 
the world as adults do. Young children can only be successfully taught if they have the 
necessary mental operations, but understanding is constructed by the child through the 
child’s own, self-selected problem solving, not through any direct effort of teachers. 
The responsibility of a teacher is to provide appropriate materials to help ensure 
disjunction by challenging children’s existing schemata, and to organize time and space 
so that children are free to act upon the world with objects and tasks that serve to foster 
the emergence of operations and understanding of concepts. For Piaget, environmental 
experiences complement what maturation (of neural coordinations) provides: what 
actualizes the child’s cognition is the acceleration or the delays the child receives from 
his or her social environment and acquired experiences.    
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Classification and Seriation Problems 
 
In this present study, some of the tasks presented to the child participants were taken 
from Piagetian tasks, in particular, the classification and seriation problems. 
Classification and seriation problems have long been given to young children even 
before they enter school to examine the origin and growth of inferences, an important 
element in logical thinking (Inhelder & Piaget, 1964). Piaget analyzed how children 
come to certain solutions and not others. Wrong responses were regarded as valuable in 
identifying both quantitative and qualitative changes which children undergo before 
reaching a higher stage. Some kind of abstraction is involved when a child can 
recognize how an object relates to other objects or belongs to a wider generality (for 
instance, chairs to furniture, apples to fruit): what common properties and relations are 
inherent in different objects and events. In addition, discrimination and understanding 
of unambiguous criteria are also expected. To have such ability, and turn it into logical 
inference appears in the formal operational period, young children undergo a slow and 
gradual development. They might impose some kind of organization but overall fail to 
show any coherent way because they still deal with the object one at a time. Some of 
them might also give the correct solution, but when asked why they chose that answer, 
they have no idea and when asked if an alternative solution will do as well, they are 
ready to change their mind (Lunzer in Inhelder & Piaget, 1964).       
In his exploration of children's thinking, Piaget was investigating children's 
reasons for their answers to the proposed problems, to determine the children's 
understanding of the whole situation. Because problems can be solved by chance, 
‘intuition,’ learning or instruction, only if a child is able to provide a rational 
justification for the judgment is any success interpreted as ‘operational’ in nature. Many 
studies that have attempted to ‘disconfirm’ predictions from Piaget's theory have not 
explored children's justifications, concentrating simply on whether the answers they 
give are correct or incorrect (Siegal, 1997). From a Piagetian perspective, such studies 
do not demonstrate the logical competence of young children. The heavy demand for 
verbal explanations, on the other hand, introduces additional problems of language and 
communication into the situation. These may serve to obscure rather than to uncover 
children's understanding. Children cannot easily understand many things that adults say 
because they lack the necessary intellectual structures to make sense of what they mean. 
Even if they do have the necessary intellectual structures, the ability to process things 
(procedural knowledge) does not automatically include the ability to describe  
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(declarative knowledge) (Sternberg, 1985). Thus, compared to older children, younger 
children are perceived as less competent.    
Vygotsky’s theory perceives the child not a sole constructor of knowledge but 
situated in a social context. His theory is reviewed next.  
 
Vygotsky’s Socially Shared Cognition 
 
Unlike Piaget, who perceived children’s cognition as developing from within, Vygotsky 
offered the basic premise that all uniquely human higher forms of mental activity are 
derived from social and cultural contexts and are shared by members of those contexts 
(Vygotsky, 1962; 1991) through internalization. Children are perceived as limited 
information processors who have to learn and acquire expertise before they are ready to 
get involved and contribute in the adult world. Children’s ability is domain- or task 
specific; their ability in one area may not reflect their abilities in others. Therefore, it is 
no use to talk about concepts of stages of development even though perception, 
memory, knowledge and understanding are all closely related and undergo changes 
through learning and development.     
 
Mechanisms for Change 
 
Children learn through relevant experiences provided in their culture. The young child’s 
active involvement with whatever objects are available in the surrounding environment, 
and his or her construction with those objects helps the child become consciously aware 
of the objects handled. If we as adults want children to learn and remember things, we 
must often ‘scaffold’ the process for them by setting tasks, arranging materials, 
reminding and prompting them. For Vygotsky, the capacity to learn through instruction 
is a fundamental feature of human intelligence. This capacity is what distinguishes one 
person from another. Adults foster children’s development of knowledge and abilities if 
they help children to accomplish things that the children are unable to achieve alone.   
In relation to this, Vygotsky introduced the concept of the zone of proximal 
development (ZPD) that refers to a gap between what one (either a child or an adult) is 
able to do alone and what he or she can achieve with the help from another who is more 
knowledgeable or skilled than him- or herself. Thus, readiness to perform and 
accomplish tasks involves not only the state of the individual’s existing knowledge but 
also his or her capacity to learn with help from more able individuals. When we help a  
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child to solve a problem, we provide conditions in which he or she can begin to 
perceive regularities and structure in the immediate experience: pointing things out, 
reminding, praising and reassuring, thus breaking complex tasks down into manageable, 
smaller problems. Thus, in comparison with Piaget, Vygotsky expected adults to play a 
more active role when interacting with children. (More on the ZPD is provided in the 
next section on Parental variables that influence the child's cognitive development.)  
Vygotsky (1986) emphasised the importance of language and speech: speech is a 
“tool of the mind” and is used by humans to mediate their activities. It is instrumental in 
structuring the mind, and in forming higher-order, self-regulated thought processes.  
Vygotsky saw children's speech as social and communicative in both origin and intent. 
In the beginning, speech serves a regulative, communicative function. Later, it also 
serves other functions and transforms the way in which children learn, think and 
understand. The overt activity of speaking provides the basis for inner speech, a rather 
mysterious covert activity that often forms the process of thinking. Just as physical 
actions that serve to manipulate and organize the world get internalised to become non-
verbal thinking, the physical activity of speaking, which serves to regulate the actions of 
others, also becomes internalised to create verbal thinking. All forms of thought, then, 
are activities. Egocentric speech serves an intellectual purpose for children and does not 
disappear at age seven, but is internalised to form inner speech and verbal thinking. 
These are the planning and self-functioning functions and are stimulated by problems 
and frustrations. The function of language undergoes revision when it moves from 
being other-directed to being self-directed. As active agents, during interactions with 
others, children contribute and constructively take over the signs of communication 
which are already in their environment. They become oriented toward clarifying 
thoughts and regulating, or gaining voluntary control over behaviour. As they are 
internalized, the signs undergo changes in structure and functions. The structure of 
speech is modified when it begins to transfer to the internal plane and become self-
communicative. This is how speech comes to form higher mental processes. These 
include the abilities to plan, evaluate, memorize and reason which are culturally formed 
in social interaction.   
 
The Role of Environment and Education 
 
Like Piaget, for Vygotsky a child is an active organism, one who is in the course of an 
active adaptation to the external environment (Vygotsky, 1966). In his own words,   
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“…the genetic role of the collective changes in the development of the child’s 
behaviour, …the higher functions of the child’s thinking first manifest themselves in the 
collective life of children and only them lead to the development of reflection in the 
child’s own behaviour.” (Vygotsky, 1966, p. 36). In this context, it is not surprising that 
Vygotsky saw that “… the relations between the higher mental functions were at one 
time real relations among people (italicized in the original text)” (1966, p. 37).     
Vygotsky’s appreciation of the important role of environment and education can 
be understood when we accept his assumption of the relations among people, which 
consist of two different kinds. The first kind, direct relations, are based on instinctive 
forms of expressive movement and action. They constitute the early forms of the child’s 
social contact and can be noticed when we observe how infants cry, grasp, and look. 
The second kind of relations is the mediated relations among people. They constitute 
the higher form of communication mediated by the signs that grow out of the direct 
instinctive forms. In case of the pointing gesture in an infant, for instance, its meaning 
and function are created first by the surrounding people who interpret what this pointing 
gesture means. Only later the infant interprets this pointing gesture as conveying a 
similar meaning for him- or herself.  Similar processes happen so that,  “Any higher 
mental function was external because it had been social before it became an internal, 
mental function proper; it was formerly a relation between two people: the means of 
influencing others or a means of influencing the personality by others.” (Vygotsky, 
1966, p. 39)   
 
Social and Psychological Planes  
 
Vygotsky (1966) formulated a general genetic law of cultural development as the 
following: “any function in the child’s cultural development appears on the stage twice, 
on two planes, first on the social plane, and then on the psychological, first among 
people as an intermental category and then within the child as an intramental category.” 
(p. 40, italicized in the original text). Scholars (such as Berk & Winsler, 1995; Feldman 
& Fowler, 1997; Shayer, 2003) agree that Piaget’s and Vygotsky’s views on children’s 
cognitive development are complementary and not contradictory. Vygotsky emphasised 
social aspects of a child’s development through the meaningful interactions the child 
has with others within the immediate environment. Later, Piaget discussed the impact of 
social context on development while Vygotsky also proposed a biologically based, 
natural course of development (Berk & Winsler, 1995).   
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In the present study, both Piaget’s and Vygotsky’s views on how children derive 
higher mental processes and how significant others, (in this study, the mothers) should 
contribute to the development of children’s higher mental processes through joint 
activities, were taken as frameworks to design the research instruments and activities. 
The research instruments used to identify the features of critical thinking in young 
children utilized two different methods of assessment. One was a series of Piagetian-
like assessment, using classification, seriation, and perspective taking problems. The 
other was a Vygotskian joint-activity between the child and the mother with both the 
child’s and the mother’s elements in interactions analysed to determine how each party 
could contribute to the child’s capacity of critical thinking. This latter assessment was 
inspired by Vygotsky’s zone of proximal development. More details on these are 
presented in Chapter Three.    
 
PARENTING  
 
This section reviews theoretical frameworks within the parenting literature that are 
needed to understand the context of the present study. Using a developmental 
contextual view of human development (Lerner, 2002; Lerner, et al., 2002) from 
developmental systems theory, parenting is discussed to establish an understanding of 
three particular issues relevant for the present study: parent education, parent-child 
dynamics, and mother-child interactions. Since the 1980s, there has been a paradigm 
shift in parenting research (Collins, Maccoby, Steinberg, Hetherington, & Bornstein, 
2000; Szapocznik & Kurtines, 1993) that has influenced theorizing and approaches to 
these three issues. Accordingly, the paradigm shift and the developmental contextual 
view of human development are discussed first under the heading of contemporary 
approaches to parenting research, followed by a review of each of the three parenting 
issues. 
Lastly, the features of Vygotsky’s zone of proximal development (ZPD) are 
reviewed, as the ZPD is the framework used in this study for analyzing mother-child 
joint activity, through which the mother was expected to promote the development of 
critical thinking in her child.   
 
Contemporary Approaches to Parenting Research 
 
Hoghugi (2004) refers to parenting as activities that are specifically aimed at promoting  
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the child’s welfare. Parenting as a 24 hours 7 days a week job, “begins before 
pregnancy and continues throughout the life span, so the phrase that applies is, once a 
parent, always a parent” (italicized in the original text) (Bornstein, 2001, p. 2).  
Parenting is influenced by many factors (Bornstein, 2001): children’s characteristics 
(age, gender, physical state or appearance, temperament, cognitive ability, etc.), 
biological condition (such as pregnancy, prenatal events), physical, personality, and 
intellectual characteristics, affective components and other considerations such as the 
hows, whats, and whys of caring for children, in addition to factors associated with 
larger social, community, and cultural systems which are reflected in parental beliefs 
and values.  
Hoghugi (2004) further categorised all parental activities into care, control, and 
development. Care activities are aimed at meeting the child’s survival needs and 
constitute physical, emotional, and social care. Control is concerned with setting and 
enforcing boundaries for the child, in an age- and culturally appropriate manner. 
Development constitutes all activities to fulfill children’s potential in all areas of 
functioning and is driven by parents’ wishes for their children, so it is not as essential to 
a child’s survival as in the case of care or control. All parenting activities are targeted at 
preventing adversity and anything that might harm the child, and promoting the positive 
and anything that might help the child.     
The idea that parents play important roles in children's development is not new 
as this underlies socialization processes (Collins, et al., 2000) or, more appropriately, 
child rearing practices (Holden, 1997). However, when it comes to specifically 
identifying the parental variables that most strongly bear upon this development, the 
results from studies are still not clear. The inconclusive findings are due, in part, to 
different conceptualizations of parenting which reflect different theoretical 
understandings (Hoff, Laursen, & Tardif, 2002; Holden, 1997) resulting in different 
measures of parenting. Comprehensive analyses by Holden and Edward (1989) on 
parental attitude instruments, published from 1899 through 1986, illustrate this matter. 
Holden and Edward found that questionnaire items actually assessed different domains 
such as beliefs, values, or behavioural intentions instead of attitudes about child-rearing 
as claimed by the questionnaire designers. Some ambiguities were also reflected in the 
item statements which did not specify to what age group they referred to, thus leaving 
parents to think retrospectively about what they did earlier if the settings were for 
children younger than their own, or to project what the parents would do in the future if 
the settings were for older children. Other psychometric issues were addressed in  
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Holden and Edwards’ (1989) analyses such as low internal consistency reliability and 
lack of correspondence between the attitudes assessed and the behaviours observed, 
thus indicating inadequate validity data. Based on their analyses, Holden and Edwards 
(1989) suggested that parental attitudes toward child-rearing should be assumed as 
multidimensional, rather than unidimensional. The issues of multidimensionality and 
how parental attitudes should be conceptualized and measured were taken into 
considerations in constructing the Attitude Scale of Child-rearing Practices, delivered to 
the mother participants in this study. This is described in greater detail in Chapter 
Three.   
Other analyses (see for instance, Collins, et al., 2000; Smith, Perou, Lesesne, 
2002; Wade, 2004) have indicated that some developments had taken place in how 
parents are conceptualized and these have resulted in better understanding and better 
instrumentation that in turn have contributed to the advancement of knowledge in this 
area. The developments in the conceptualization of parenting were related to a paradigm 
shift that appeared in the field and this is the topic we turn to now. 
 
A Paradigm Shift 
 
A paradigm shift in developmental psychology took place around two decades ago 
(Collins, et al., 2000). Research on parenting before the 1980s is characterized by the 
use of correlational studies that rely on singular, deterministic views of parental 
influence on children (Collins, et al., 2000; Holden, 1997; Kuczynski, 2003b; 
Szapocznik & Kurtines, 1993). The diagram in Figure 2.1 shows how initially 
individual, family, and culture were perceived as distinct and separate areas of study.  
 
 
 
 
 
 
 
Figure 2.1 The individual in the context of the family and culture (Szapocznik & Kurtines, 1993, p. 
401) 
 
Correlational studies were rooted in the traditional analytic model that favours 
behaviour-genetic findings (Collins, et al., 2000) where the role of environment is 
culture 
individual 
family  
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assumed to be similar across individuals within the same environmental conditions. 
Basically, research on parenting within this tradition focused on parents as agents of 
socialization and on aspects of parenting that were thought to influence the social and 
personality development of the child (Hoff, et al, 2002). This is called a unilateral 
model of parent-child relations in which parents are perceived as responsible for 
whatever happened to the children, thus giving more active roles to parents than to 
children (Kuczynski, 2003b). For instance, children’s sex role behaviour, aggression, 
and achievement were associated with broad parenting variables such as dimensions or 
styles (Kuczynski, 2003b) as if both children’s and parental variables are stable over 
time.   
In contrast, contemporary research is based on the following theoretical 
assumptions (Holden, 1997): 
1.  Children are not passive recipients of parental influences, but are active in nature, 
and there are many ways in which children influence parents. Thus, the nature of 
the parent-child relationship is bidirectional and interdependent.  
2.  Parental behaviour is not static; there is evidence that over time, parents also 
modify their behaviour in response to various factors in themselves, their children, 
and the context. 
3.  Parental child-rearing behaviour and parent-child relationships are sensitive to their 
surrounding contexts. Both parents and children, and their corresponding behaviour 
are embedded in and affected by layers of social, societal, and cultural contexts.    
4.  Many elements are inherent in effective parenting. While earlier research tended to 
focus on single characteristics (for instance, overprotection), contemporary research 
relies on complex statistical methods and research designs to identify complex 
inter-relationships among variables involved in parenting.   
Consequently, the study of parenting is now perceived as a more complete and 
differentiated discipline where the complex interplays between inherited and 
experiential components of individual development occurs (Collins, et al, 2000). While 
more details of the features of contemporary research on parenting are provided by 
Collins, et al., one aspect of their discussion that is relevant to the approach adopted in 
this study concerns the examination of the effect of parental practices through 
longitudinal studies and intervention studies. The benefits of using these kinds of 
studies in developmental psychology are reviewed below.  
In longitudinal studies, child characteristics at Time 1 are controlled statistically 
and the relation between parenting and child outcomes is again assessed at subsequent  
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time(s).  Relations between parenting and child outcomes that survive over time may be 
interpreted as the effect of parenting on child development, and not the other way 
around, that is, the effect of children on parenting behaviour (Collins, et al., 2000; 
Utting & Pugh, 2004). Unfortunately, as emphasized by Magnusson (1993), studies on 
how the home environment influences the child’s cognitive development suffers from 
data taken from longitudinal research.  
In intervention studies, special efforts are directed at changing the nature of the 
original parenting practices that otherwise could have resulted in the child’s poor 
behavioural outcome(s) (Collins, et al., 2000). Marked improvement of the target 
behaviour of the child usually is taken as an indicator of the effectiveness of the 
intervention. One assumption underlying parents’ involvement in the early intervention 
programs is that programs which involve parents are more effective than those which do 
not (White, et al., 1992), with effectiveness defined in terms of benefits for the child 
and parents, less economical cost, and benefits that could be maintained for a relatively 
long period. Parents are believed to be more effective change agents who can provide 
social and emotional supports to family members. Evaluations on the effectiveness of 
involving parents in intervention program (see for instance, Baker et al, 1999; 
Piotrkowski, Brooks-Gunn, 1999; Slaughter et al, 1983) showed that motivation might 
be a mediating factor between parents’ involvement and the successful of the 
intervention. To find out how much motivation play such an important role, parents 
who withdrew from the intervention should be contacted to ask their particular reasons 
of doing so. Through the intervention, parents are informed of their child’s special 
needs which in turn will help them to better understand of how to fulfill these needs 
(Holden & Hawk, 2003; Peterson & Cooper, 1989).  Unfortunately, most intervention 
studies have had weak claims to the effectiveness of their treatments, due to the 
improper research design that included only the targeted intervention group without a 
comparison to a control group (Smith et al., 2002; White et al, 1992). This constitutes 
one of the reasons why, in this present study, a pre- and post-control group design is 
applied.   
Parenting is a complex issue. Recent views in developmental psychology 
perceive parenting in a broader context, and the use of a developmental contextual 
model of human development helps to clarify what other factors need to be taken into 
account for this matter.   
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A Developmental Contextual Model of Human Development 
 
Aligned with the rising interest in the importance of context in the development of the 
individual, theories have been developed that capture this understanding. In particular, 
Lerner’s (1998; 2002; 2006; Lerner, et al., 2002) developmental contextual model, 
within the developmental systems theory, is of special interest because it operates on the 
assumption that individuals are situated in their changing, multilevel contexts, with 
levels interpreted as biological, psychological, social relational, familial, institutional, 
community, cultural, and historical. Within this perspective, individual development is 
perceived as embedded within an integrated matrix of variables derived from multiple 
levels of organization. The commonalities between the developmental contextual model 
and Vygotsky’s socio-cultural theory can be easily identified since both take into 
account the roles of contexts in influencing individual behaviours, and individuals’ 
influences over contexts. In other words, the individual and his or her contexts are in 
dynamic, constantly changing, relationships with each other. Figure 2.2 shows a 
developmental contextual view of human development (Lerner, 2002), which shows 
how both the child and the parent are embedded in and influenced by specific 
environments.  
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Figure 2.2 A developmental contextual view of human development  (Lerner, et al., 2002, p. 319) 
 
Within this model, parenting is influenced by many factors: children’s 
characteristics (age, gender, physical state or appearance, temperament, cognitive 
ability, etc.), parent’s biological condition (such as pregnancy, prenatal events), 
physical, personality, and intellectual characteristics, affective components and other 
considerations such as the hows, whats, and whys of caring for children, in addition to 
factors associated with larger social, community, and cultural systems, which are 
reflected in parental beliefs and values (Lerner, et al., 2002). Regarding the societal 
contexts, Utting and Pugh (2004) for instance, listed 12 factors that are known for 
having some influences on parenting.  Among them are a reduction in marriage rates 
per thousand population compared to the records 30- and 160-years earlier, an increase 
in cohabitation outside marriage, postponement of parenthood with increasing numbers 
of women giving births in their 30s, a greater proportion of births outside marriage, and 
higher divorce rates with growing numbers of children living in lone-parent families or 
stepfamilies. Utting and Pugh (2004) also noted a marked change from the traditional 
views of mothers’ role (i.e., of mothers staying at home taking care of the whole family) 
to the present views (which may include mothers working full time outside the home)  
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with a larger proportion of respondents in national surveys agreeing that preschoolers 
would not suffer if their mothers had a full-time job.  Even though the social contexts 
these researchers referred to were in Europe, some of the factors also apply to 
Indonesian setting, such as the increasing number of mothers who work full time 
outside the home (Indonesia’s Demographic and Health Survey, 2005).      
A similar paradigm shift is also reflected in research on parent education, parent-
child dynamics, and mother-child interactions. Each of these is now reviewed under its 
individual heading.  
 
Parent Education 
 
Strom (1985) perceived parents as a child’s only continuous source of guidance 
throughout the child’s growing up years. Accordingly, parents need to have adequate 
knowledge and understanding to take care of their children. Smith, et al., (2002) 
perceive parent education as based on the principles that parenthood is an extremely 
complex, demanding, but rewarding job, and that education can help parents perform 
their job more effectively. But unfortunately, a good parenting education program is not 
always available to every parent.  
Earlier, before the 1980s, intervention programs for parents, were reserved for 
those having disadvantaged children with the purpose of preparing the children to cope 
with regular schools (Slaughter et al., 1983). “Disadvantaged” here could mean 
physically handicapped children, or children of low socio economic status including 
immigrants. Such intervention programs were also targeted at parents who were 
considered more likely to put their children under risk of maltreatment, including those 
with non-favourable personal histories such as violence, alcoholic, and drug-abusers, or 
single-parents. Sanders and Ralph (2004) also noted that a claimed need for parent 
education usually originated from associating dysfunctional parenting practices with an 
increased risk of children developing behavioural and emotional problems. Thus, early 
research on parenting had identified children's competencies in naturally occurring 
everyday contexts, and located the origins of children’s social and intellectual 
competence and behavioural problems in early parent-child relationships. If left 
untreated, early childhood behavioural problems would lead to delinquency and 
subsequent adult mental health problems and/or violent criminal behaviour (Hutchings 
& Webster-Stratton, 2004). The results from such research usually resulted in 
behavioural family interventions being designed. Cowan and Cowan (1995) took this  
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issue even further. After reviewing longitudinal studies on adaptation to marriage and 
its relationship with individuals’ and couples’ well-being, they argued for a parent 
education program to help couples enter parenthood before they have any children 
because practically no service was provided to ease the process of being a parent.   
Recent developments influenced by ecological and contextual perspectives have 
advanced a view of parenthood as not only the concern and responsibility of individual 
parents, but as “a national priority” (Smith, et al, 2002). This may be done by breaking 
down parents’ sense of social isolation by increasing social and emotional support from 
the community and society while validating and acknowledging publicly the importance 
and difficulties of parenting (Sanders & Ralph, 2004). For instance, media and 
technology are used to make parenting everyone’s concern (Smith, et al, 2002) with 
magazines (Parenting), television specials (e.g., The Oprah Winfrey Show), and internet 
web sites (e.g., Parenting.com) featuring the complexities of parenting.   
In sum, parent education - also called parent intervention - is needed to prepare 
parents by equipping them with understanding, skills and behaviours to take care of 
their children and minimize whatever problems the children might face in the future. 
Since children pass through different points along the developmental path, parent 
education should also take this into account by providing parents with proper 
information along the children’s developmental path.  
As the topic of this thesis is on the mother-child interaction, which is situated in 
parent-child dynamics, a literature review on this topic now follows.    
 
Parent-Child Dynamics  
 
As mentioned earlier, research carried out with a unidirectional theoretical perspective 
is more concerned with the outcomes or products of child rearing. From this 
perspective, the dynamics of parent-child relations and how each party contributes to 
the interaction are not captured. For instance, Caplan and Hall-McCorquodale’s (1985) 
study is often cited (see for instance, Holden, 1997; Kuczynski, 2003b) to show the bias 
of the unidirectional perspective in doing research. In their study on 125 articles in 
major clinical journals published in the years 1970, 1976, and 1982, the majority of the 
articles (82 %) blamed mothers as responsible for children’s problems, ranging from 
bed-wetting to schizophrenia; altogether, 72 kinds of psychopathological problems. 
Interestingly, the roles of fathers, genetic and ecological factors, as well as children 
were not examined in those articles, thus showing a bias regarding the role the mothers  
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may play.  
On the other hand, a bidirectional perspective perceives parent-child 
relationships as ever-changing, process as more important than outcomes, and both 
parents and children as active contributing agents in a dynamic relationship situated in 
their societal and cultural contexts. This means that children are also seen as active in 
modifying the environment in which they live, and not only as being influenced as 
passive individuals.   
However, Trommsdorff and Kornadt (2004) argue that the degree and variance 
of bidirectionality depend on the sociocultural context while some unidirectionality also 
occurs universally, for instance, with infants who biologically depend on their 
caregivers.  Trommsdorff and Kornadt (2004) support their argument with findings 
from cross-cultural research. Some cultures expect children to obey authority figures. 
Using Triandis’ conceptualization (1995) of individualist and collectivist cultures, 
cultures classified as collectivist cultures focus on the achievement of group goals, by 
the group, for the purpose of group well-being, relationships, togetherness, the common 
good, and collective utility. In contrast, individualist cultures focus on the achievement 
of personal goals, autonomy and self-realization. Individualist cultures see the self as an 
autonomous entity while the self in collectivistic societies is seen as an aspect or part of 
one or more in-groups. Individualist cultures emphasize exploration, creativity and 
personal achievements while individuals in collectivist cultures are encouraged to show 
behaviours toward obeying norms, rules, and obligations from a very early age. Thus, in 
individualist societies, in which independence and autonomy are highly valued, children 
are encouraged to develop their "own will" and engage in negotiations with their parents 
to achieve their goals while in collectivistic societies, there are constraints on children’s 
influence on their parents.    
In terms of daily child-rearing practices, across time, parents undergo two 
different changes (Holden & Hawk, 2004): variability and transformations. Variability 
refers to parents adjusting and modifying their behavior to fit the situation or 
interactional context.  The second type of change is transformations, which refers to 
modifications parents make in their overall child-rearing strategies as they perceive the 
change as worth making. Thus, transformations are seen as a deeper level of changes 
compared to variability. Table 2.2 shows in more detail how parent, child, and 
contextual variables, either alone or in collaboration with other variables, influence the 
dynamics of child-rearing practices parents have.   
Table 2.2 shows a variety of factors that needs to be taken into account in  
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understanding the child-rearing practices parents have. As child-rearing practices are 
what parents perform on daily bases (Holden & Edwards, 1989) even though these 
might be manifested in various acts (Holden & Miller, 1999), some understanding about 
the complexity of the inter-relatedness among various factors influencing child-rearing 
practices is needed before determining what ways mothers’ child-rearing practices 
should be understood, challenged, and then changed. Because the present study 
intervened in mother participants’ interactions through a metacognitive program, it is 
important to identify firstly what other mothers’ variables were associated with young 
children’s cognitive function.   
 
Table 2.2 Influences that may promote child-rearing similarities or differences 
Parental variables  Child characteristics  Context 
 
Influences promoting similarities 
 
Experience in family of origin 
Personality 
Child-rearing beliefs/attitudes 
Habits, routines 
Friends, social support 
Formal education 
Occupation 
Gender  
Temperament 
Birth order 
Attractiveness 
Biological/adopted 
Handicap 
Culture 
Socioeconomic status 
Religion 
Neighbourhood 
 
Influences promoting differences 
 
Aging 
Change in marital 
status/satisfaction 
Shifts in stressors 
Different immediate goals 
Changes at work 
Mood 
New child-rearing information 
Growth/age 
Behaviour 
Mood 
Time of year, day 
Day of week 
Presence of others 
Competing demands 
Nature of specific context 
Source: Holden & Miller (1999, p. 228).  
 
Usually, studies using experimental designs are helpful in revealing a cause-and-
effect relationship and this also applies for mother-child interactions (Collins, et al. 
2000; Holden, 1997). However, despite differences in behaviours between those shown 
in laboratory and real settings that developmental psychologists are aware of (see for 
instance Newman, Griffin, & Cole, 1989), another issue of concern related to the 
bidirectionality perspective is to understand the dynamic processes during mother-child 
interactions. Rather than viewing mothers as the responsible party in influencing the 
children, now we perceive both mothers and children as contributing to each other that 
in turn influence the kinds of interactions across time including at different 
developmental points (Schaffer, 1999). Therefore, studies reviewed for this topic are  
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those in line with the perspective of bidirectionality. Specifically, in this present study, 
each child and his or her mother are seen as interdependent sources within the mother-
child interactions.  
 
Parental Variables Associated with Positive Children’s Outcomes 
 
Certain parental and/or mothers’ variables are consistently found by various studies 
(including longitudinal) to be associated with better children’s outcomes in physical and 
social cognitive tasks.  McGillicuddy-De Lisi, Sigel, and Johnson (1979) and 
McGillicuddy-De Lisi and Sigel (1995), for instance, found that parents who respect the 
feelings of the child, value the child’s uniqueness, recognize and encourage the child’s 
autonomy, and love him or her unconditionally tend to have children who perform 
better on the assessment of physical and social cognitive tasks.   
Rothbaum and Weisz's (1994) meta-analytic study of 47 research articles on 
parental care giving found that compared to coercive or controlling strategies, parental 
acceptance and approval are more strongly related to the desired behaviours of the 
child. Parental acceptance and approval are behaviours that indicate how parents 
appreciate and are sensitive towards the needs of their children.  These also include 
constructive assistance as delivered through explanations, demonstrations, and other 
clear and consistent messages, and more emphasis on positive than negative incentives 
or threats. Rothbaum and Weisz (1994) suggested that these care giving variables are 
aspects of a larger construct referred to as acceptance-responsiveness. Acceptance-
responsiveness refers to how parents are in tune with, rather than in opposition to, the 
child and the child's needs (Darling & Sternberg, 1993) and has been found to result in 
more motivated children who are able to seek control in appropriate ways (Maccoby, 
1992).   
From his analyses of studies featuring parental effects on children, all working 
within a new paradigm of bidirectionality perspective in parent-child dynamics, Holden 
(1997) found several parental characteristics linked to children’s positive cognitive 
outcomes: parental involvement, the quality of parent-child interaction, verbal 
communication and instruction, and parental expectations and beliefs. Parental 
involvement basically indicates the extent to which parents are involved with the child, 
including the child’s school life and achievement. For parent-child interactions, quality 
of discipline (authoritative control) and quality of affective relations (in terms of 
parental warmth and support) are related to school achievement and behaviour. Verbal   
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communication and instruction cover a variety of parenting speech, communication 
strategies, and stimulation.   
 
Mother-Child Interactions 
 
Within developmental psychology, mother-child interactions are usually studied to 
identify what mothers’ variables contribute to the development of children’s desired 
outcomes (Clarke-Stewart, 1973; Hartmann & Haavind, 1981; Martin, 1981; Wood, 
1986). Generally, the findings are in agreement that maternal behaviours best predicting 
intellectual, academic, and social competences of children are responsiveness to 
children's verbalizations, warmth (expressed in smiles and other affectionate gestures) 
and stimulation of creative thinking.    
An interesting finding regarding the effect of maternal teaching behaviours on 
children's intelligence was forwarded by Roberts and Barnes (1992). They found that 
the best predictor of 4-5 year olds’ scores on standardized measures of intelligence was 
parental distancing strategies and scaffolding. Specifically, directive and commanding 
maternal utterances were negatively related to children’s performance, whereas 
mothers’ use of questions and verbalizations that gave children opportunities to think 
and speak about the task was positively associated with test scores. In addition, children 
whose mothers initiated much physical contact with either the task or their child, 
performed worse on measures of cognitive development. In contrast, children whose 
mothers stepped back and allowed their child to touch the task materials and intervened 
physically only when it was absolutely necessary had higher scores. Berk and Winsler 
(1995) associated effective parental scaffolding with an authoritative style of parenting. 
But, effective scaffolding may also vary from culture to culture (Rogoff, Gauvin, & 
Ellis, 1984). Therefore, its characteristics can only be understood in terms of the values 
and requirements of the child’s society as a whole. Studies from non-Western cultures 
on child-rearing and/or mother-child relatedness are reviewed next. 
 
Studies from Non-Western Cultures 
 
Consistent with the approach adopted for this thesis, only studies taking the 
bidirectional perspective are selected for this review.  In particular, a program from 
Kağitçibaşi in Turkey and three studies with Indonesian families and/or mothers were  
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selected for the following reasons: Kağitçibaşi’s program was longitudinal in nature, 
and she also worked with both mothers and their young children in their home settings 
to promote children’s learning. The three studies with Indonesian participants – a 
survey of villager’s child-rearing practices, a longitudinal study with mothers’ training 
as an intervention, and a correlational study between mothers’ nurturing variables and 
infants’ behavioural outcomes - were selected as they provided evidence for the 
importance of contexts within Indonesian cultural setting where the present study was 
also situated. This last mentioned study, even though applied correlational techniques, 
was still regarded as working within the bidirectional perspective, and the reason is 
provided in that particular sub-section.   
 
Kağitçibaşi’s Work with Mothers in Turkey 
 
In Turkey, Kağitçibaşi (1996) developed an empowerment program for mothers so that 
they can be better promoter of their children's cognitive development. She used an 
adaptation of the Home Instruction Program for Preschool Youngsters (HIPPY) that 
was originally developed by the Research Institute for Innovation in Education at the 
Hebrew University of Jerusalem. The description of Kağitçibaşi’s program is provided 
in detail here because it is used as a model for how the empowerment program in the 
present study was structured.   
The program focused on three main areas of cognitive development: language, 
sensory and perceptual discrimination skills, and problem solving for four to five year 
olds. Through this program, mothers were supplied with materials and were expected to 
work daily for 15-20 minutes with their child while also attending a bi-weekly group 
meeting led by some group coordinators. At these group meetings, designed as a mother 
enrichment program, mothers were taught about the needs of young children and they 
were also trained to communicate effectively with their children.   
Apparently, the mothers were of low social economic background and or 
education, and the program helped them to prepare their child with preliteracy and 
prenumeracy skills. To ensure the success of this program, community workers, who 
were similar in background to the participating mothers but who had already 
experienced applying the program to their own children, provided help directly at the 
participants' homes. The whole program was four-year long. In the first year, the group 
discussion was on children’s health, nutrition, and creative play activities. In the second 
year, the emphasis was on discipline and mother-child interaction and communication.  
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Specifically, mothers were trained to be better at expressing and listening to feelings 
while interacting both with the child and with others. That the program was quite 
holistic in its approach was clear from the overall purpose and basic assumption:  
mothers can be better at promoting their own children's development if they themselves 
have a positive self-concept and are attentive to their own personal needs. As part of the 
program, health and family planning needs were also addressed.   
The effectiveness of the program was assessed at the children's, mother's and 
family's levels. For the children, measures such as IQ, Piagetian tasks of classification 
and seriation, measures of cognitive style and analytical thinking taken from certain 
subtests from Wechsler (both WPPSI and WISC) intelligence tests, and Children's 
Embedded Figures Test (CEFT), academic achievement and school grades served as 
indicators of cognitive development. In addition, measures of socioemotional 
development to indicate autonomy or dependence were also applied by using time-
sampled observations at day-care centres and mothers' reports on children's aggressive 
behaviours [taken from Parental Acceptance-Rejection Instrument (PARI) from Rohner, 
1980]. Mothers were also asked to indicate their emotional problems [using 
Goodenough Draw-a-Person test with the Koppitz's (1968) scoring system] and were 
interviewed regarding their self-concept or self-esteem, using items from PARI. Other 
information from mothers included their childrearing attitudes and behaviours, lifestyle, 
self-concept, satisfaction with their life and environment and teaching style (using Toy 
and Block Sorting Task observations from Hess & Shipman, 1965).   
At the family level, an environmental stimulation index was used as indicating 
overall support from home. This was taken from father and mother's education, mother's 
language skills, frequency of reading stories to child, number of toys present, and 
whether there are any books in the home. A control group of mothers and their children 
who were not involved in the project was also applied.  
As expected, children and mothers who were involved in this project 
experienced significant benefits. The effectiveness of the project was already apparent 
one year after the project started and this was assessed using measures such as 
scholastic achievement (mathematics and Turkish). In addition, the intervention group 
also showed better performances on cognitive tasks. Performances on socio-emotional 
development were also better for the intervention children, although the differences 
with the control group were not significant enough. Kağitçibaşi (1996) explained the 
non-significant differences as due to the less reliable measures. But a more interesting 
result was coming from the measures indicating mothers' orientation toward the   
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children: intervention mothers had higher expectations regarding school achievements 
and school aspirations, and this could be associated with more time the mothers spent 
with the children, better quality of interactions with the children, such as being more 
attentive, and offering more help with the children’s homework. 
 
Studies on Indonesian Families  
 
In Indonesia, studies on mothers and/or children are few. Usually these kinds of studies 
are carried out under the sponsorship of international aid (such as the World Bank and 
UNESCO) and centre on issues of child labour, or the relation between women’s 
education and children’s health including infant mortality. Other studies on mothers 
and/or children have been government-sponsored research, but on matters of 
importance for Indonesian national policies such as family planning, maternal health 
and school rates (see for instance, Frankenberg, 1995; Geefhuys, 1999; Warwick, 
1986), thus not touching child-rearing or mother-child interaction issues. From the 
scarce amount of research on mother-child interactions, three studies on mothers and 
their young children are worth noting as each of them served to provide some cultural 
assumptions for this present study. The first was a descriptive study on child-rearing 
practices in villages; the second, a quasi-experimental study for mothers in small cities 
on Java island; and the third, a correlational study between mothers’ nurturing variables 
and their infants’ cognitive variables which took place in Jakarta, the capital city of 
Indonesia. More details on each study follow.  
 
Child-Rearing Practices in Villages  
 
This study, carried out by the Research Institute of the Faculty of Psychology at the 
University of Indonesia, was done in 1977 with observations and interviews involving 
114 cultural elders and people (mostly mothers and their children under ten years old). 
They resided in villages in the Tangerang district, in the (then) West Java province. 
These villages are quite representative of other villages in Indonesian remote areas 
where urban life does not seem to have a large influence. Even though this study took 
place more than three decades ago, the results were still representing nowadays child-
rearing practices across the country. A more recent report on child-rearing practices 
came from Diener (2000), but it was on the Balinese families who are not 
representatives of the Indonesian people who comprise mostly of Javanese people,  
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similar to the participants in this present study.     
The highest educational level for mothers was Year Six with the majority having 
accomplished only three years of schooling. While all mothers were homemakers, some 
were also making bamboo handicrafts to be sold for some additional income. Mothers 
were the main figures to take care of children since they were born with fathers working 
fulltime outside home, sometimes being away for days or weeks.   
There was no specific approach to disciplining children; basically children could 
do whatever they wanted, thus, very seldom was punishment used as a means to 
establish disciplinary behaviours. Even if children were naughty, mothers would 
attribute this condition to the children’s character, or the bad influence from peers, with 
the implication that parents did not need to do anything to change the condition. From a 
very young age, sometimes as young as four years old, children were assigned some 
responsibilities for doing house chores. This applied more often to girls than to boys. 
For families of more than one child, the eldest child would be responsible for taking 
care of the younger ones including playing with and feeding them. If this were the case, 
mothers would be free to do some other chores around the house.  
Three things the majority of the participants hoped for their children were to 
finish school at the highest level they could manage (intellectually and financially), to 
be good and religious people, and to have good jobs or high status. Almost half of the 
participants (45.14 %) perceived education as a good way to achieve success in their 
children’s life with success defined as a better life than what the parents had. However, 
49.62 % believed that it was up to chance, God, or the individual child for a good life to 
happen; parents did not need to do anything special except earning money. That parents 
had simple aspiration for their children’s lives was also obvious from their expectations 
for when their children were older: 99.05 % expected their children would take care of 
the parents and younger siblings.  
What has been described in the above study is typical for Indonesian people who 
have low education: parents let life go on without feeling a need to prepare specifically 
for their children’s future (Konning, 2004). However, this kind of attitude could be 
changed as shown by an intervention targeted at increasing mothers’ understandings of 
children’s development as means to improve the children’s cognitive growth. The 
intervention study was run by Patmonodewo (1993) and it is described below.  
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An Intervention for Mothers in a Central Java Village 
 
Two groups of mothers, experimental and control, each from a different village in 
Central Java of Yogyakarta province, participated in Patmonodewo’s early intervention 
program to improve children’s cognitive growth through mothers’ child-rearing quality 
care. The mothers were between 20 and 35 years old. Their children were of one to two 
years of age. Generally speaking, their daily lives would go as described earlier in the 
1977’s study: mothers had minimal understanding of how they could advance their 
children’s cognitive growth.    
The experimental group mothers were involved in six lectures and four practical 
sessions across 21 days. The lectures were 120 minutes long each, while the practical 
sessions were 90 minutes long with demonstrations. The topic was on how to 
communicate effectively with their children by being sensitive toward the children’s 
needs. The control group mothers were given 10 lectures across 21 days that focused on 
building a happy family. The effectiveness of the intervention was evaluated against the 
HOME inventory (Gottfried, 1984) of quality care and the Bayley mental test (Bayley, 
1969) which were applied as pre- and post-intervention measures.  The results of the 
study showed that compared to the control group children, the experimental group 
children showed gains in both the HOME inventory profiles and the Bayley scores.   
Patmonodewo’s (1993) study’s design was quite similar to the one applied for 
this dissertation. However, three differences also emerged. First, the educational level 
of the mothers in Patmonodewo’s study was lower, four to nine years, while in my 
study it was a minimum of 12 years. As found in many other countries, mothers’ level 
of education is often related to children’s health and well-being (see for instance, Shen 
& Williamson, 1997). Second, the program period in Patmonodewo’s study was 21 
days while in my study the program was spread out across 10 months. The longer 
intervention period applied in my study was needed to ensure that the mother 
participants had enough time to think through the issues discussed in the program. 
Third, related to the program period in Patmonodewo’s study, the pre- and post-
intervention measures were closer in time in that study compared to the time between 
the pre- and post-intervention measures in my study. A confounding test-retest effect 
(Isaac & Michael, 1983) with such a short period of time of Patmonodewo’s study 
might have obscured the real impact of her intervention. All these matters were taken 
into account in designing my own study as explained in more detail in Chapter Three.    
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A Correlational Study Between Home’s Nurturance Variables and Infants’ Variables 
 
Moesono (1993) analysed various nurturance variables from families to determine 
which were correlated with the developmental variables of infants. Infant participants in 
this study were of 6 to 12 months of age. A variety of home variables was used, 
including parent’ age, educational level, job level, and socio-economic level, in-
animate, social, and emotional stimulations, and mothers child-rearing attitudes and 
practices. The infants’ variables were also varied and these included perceptual, 
linguistic, social, emotional, and cognitive variables. Even though this study applied 
correlational techniques, the characteristics of bi-directional perspective in parenting 
with various home, maternal and infants’ variables were considered in addition to the 
infant participants being divided into 7 age groups: 6, 7, 8, 9, 10, 11, and 12 months. 
Thus, the mother-infant relationships were perceived as complex phenomena. Based on 
the results from the cognitive variables, the seven groups were further classified into 3 
age groups, 6, 7 – 11, and 12 months.   
A mothers’ variable that was found to correlate significantly with their infants’ 
variables was sensitivity toward the infant’s needs as expressed in two terms: when and 
how these needs should be met. In addition, the home environment was a good predictor 
of the infants’ cognitive variables. A home which was set for the infants to explore and 
to express their emotions freely was found for infants who were cognitively more able 
compared to those less able.  
This study’s results were not in accordance with the findings from the villagers 
described earlier in the 1977’s study. Specifically, the mothers in Moesono’s study 
provided positive stimulation for their infants while the mothers in the villagers’ study 
did not. However, the results from Moesono’s study were in line with results from 
studies focusing on the relationships between mothers’ and infants’ variables (see for 
instance, Elardo, Bradley, & Caldwell, 1975). The characteristics of Moesono’s (1993) 
sample which had middle class socio-economic background and lived in Jakarta 
metropolitan area might account for the similarity of these results. In other words, even 
without any intervention like Patmonodewo’s (1993), some mothers had already known 
how to care for their infants in order to promote their development.  
Both Moesono and Patmonodewo focused on infants much younger than the 
child participants in my study. They studied cognitive variables, but did not include 
precursors of critical thinking. In addition, they also did not describe in greater detail 
how the mother participants interacted with their children. These constituted reasons  
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why the topic for the present study was chosen. How children develop their higher 
thinking processes through interactions with adults, especially mothers, can be informed 
by Vygotsky’s notion of zone of proximal development, which is the topic of the next 
sub-section.   
 
Zone of Proximal Development (ZPD)  
 
Earlier, empirical evidence was provided which indicated that parental (maternal) 
understanding and responsiveness are what a child needs, as these were linked to 
positive child outcomes in social and cognitive tasks, including school achievement. 
Vygotsky’s (1986) notion of the ZPD and scaffolding help us understand how these 
parent/mother and child variables are related.  
 
The Concept of the Zone Proximal Development (ZPD) 
 
Vygotsky perceived the development of a child's cognition as in the hands of the adults 
and older children around him or her. This way, the child is seen as the recipient of the 
socialization that, in time, he or she will similarly impart to the next generation. 
Children are perceived as both influencing and being influenced by environment (Berk 
& Winsler, 1995; Rogoff, 1989; Wertsch, 1985). Thus, compared with Piaget, Vygotsky 
put more emphasis on the ability of children to adapt and adjust to the cultural 
expectations shared by the more competent members of the culture. Environment is 
always important for providing the basic interactions children can have from the 
immediate surrounding (Berk & Winsler, 1995). Vygotsky defined the ZPD as,  
 
the distance between the actual developmental level as determined by 
independent problem solving and the level of potential development as 
determined through problem solving under adult guidance or in 
collaboration with more capable peers.  The zone of proximal development 
defines those functions that have not yet matured but are in the process of 
maturation, functions that will mature tomorrow but are currently in an 
embryonic state. These functions could be termed the ‘buds’ or ‘flowers’ of 
development rather than the ‘fruits’ of development (Vygotsky, 1978, p.86; 
italics in original text).   
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If what the child is able to do is still below the cultural expectation, then help from more 
competent members is needed. The adults or other more competent members of the 
culture then try to teach the child so that gradually his or her ability increases toward the 
expected level. Since the ability of any child is the product of both biological growth 
and learning process, it is not surprising to see that the ZPD varies from one child to 
another: What the child achieves is always the joint product of biological growth and 
learning from social interactions with other members in the culture.   
According to Tharp and Gallimore (1991), in contemporary neo-Vygotskian 
discussions, the concept of the ZPD has been extended to cover other competences. In 
addition, there is no single zone for each individual; a ZPD can be created in practically 
any domain of skill. A child internalises higher processes through the assistance 
received from others until the child is able to do it alone. This is how Vygotsky defined 
learning, 
 
learning awakens a variety of internal developmental processes that are able 
to operate only when the child is interacting with people in his environment 
and in cooperation with his peers. Once these processes are internalised, 
they become part of the child’s independent developmental achievement 
(Vygotsky, 1978, p. 90). 
 
According to Wertsch and Stone (1985), Vygotsky used the ZPD to address two 
different issues in educational psychology: the assessment of children’s cognitive 
abilities and the evaluation of instructional practices. Vygotsky was concerned with the 
tendencies of psychological assessment (or the use of intelligence tests) to focus on 
what the child has accomplished previously. According to Vygotsky, it would be more 
important to identify the child’s growth potential. This is assessed through the ZPD, by 
comparing how much the child can accomplish with the help of other people - the 
interpsychological functioning that is the level of potential development - with what the 
child can accomplish alone - the intrapsychological or the level of actual development. 
From this perspective, instruction or teaching is effective “when it proceeds ahead of 
development, when it awakens and rouses to life those functions that are in the 
processes of maturing or in the zone of proximal development. It is in this way that 
instruction plays an extremely important role in development.” (Vygotsky as quoted in 
Wertsch & Stone, p. 165; italics in the original text) 
As adults are at a more advanced level of development than the children, they  
45 
can easily perceive children as less capable, and therefore believe that children should 
always be in the position of doing whatever the adults instruct them to. In other words, 
adults might tend to approach interactions using an authoritarian, one-way interactional 
style, in which the children are perceived as the passive recipients. Vygotsky asserted 
that the asymmetrical relation between a child and a helping adult is unavoidable 
(Wertsch & Stone, 1985). However, Vygotsky also claimed that children are capable of 
exercising their minds as well, and therefore they are far from being only passive 
recipients when interacting with adults. In order to be able to fully participate in an 
adult-child interaction, a child should be given exercises to engage in initiating, 
exploration, and other activities to stimulate his or her mind, and this can only be 
achieved if the adult gives her or him enough chances to do so.    
 
How Scaffolding Works for Children 
 
Vygotsky suggested that adults could gradually advance children's cognition to higher 
levels by structuring the task and the surrounding environment so that the child would 
feel challenged to keep working and achieving beyond his or her performance at that 
moment.  While the adults might give the tasks for the child to perform, the actual 
choice on which tasks to work at should be within the child's control, thus enhancing the 
responsibility of learning within the child. The difficulty of the tasks to be accomplished 
can be minimized by dividing them into smaller, more manageable units.    
Underlying each successful scaffold is the sensitivity of each adult working with 
the child (Berk & Winsler, 1995; Rogoff, 1989; Tharp & Gallimore, 1991): sensitivity 
to noticing what level the child is working at, and to identifying what the specific needs 
of that child are so that assistance is given to keep the chid progressing but not to make 
him or her become dependent on the adult. Here, we would expect a dynamic 
interaction between a child and a caring adult: at times when the adult offers excessive 
support, the child might feel helpless and withdraw; at other times, when the adult 
watches and offers assistance only when needed, the child would keep moving toward 
higher competencies. In other words, over a period of time, some interesting turn 
takings between the adult’s offering and the child’s learning can be observed. Gradually 
but in a more confident manner, the child moves into levels beyond his or her previous 
competence.   
Operating on similar ZPD and scaffolding frameworks, Wood and colleagues 
(Wood, 1986; Wood & Middleton, 1975; Wood, Wood, & Middleton, 1978) identified  
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contingent control of learning as contributing to the success of the child’s learning in 
teaching-learning settings. Contingent here means that the ‘teacher’ should be able to 
understand what the child has known already, and what is still needed to help develop, 
extend, clarify, and integrate that knowledge, and then provide help accordingly. 
Several studies focusing on child-adult interactions also show that children’s 
advancement is related to adults’ less directing strategies, while more commanding and 
demanding adults only result in less confidence and less competent children (see for 
instance studies documented by Meadows, 1996; Siegal, 1997; Wood and Wood, 1985).    
 
THINKING AND CRITICAL THINKING 
 
As the third body of literature, the purpose of this section is to present theoretical 
assumptions for the conceptualisation of critical thinking. To do so, first, the difficulty 
in studying thinking is identified, then different ways of conceptualising critical 
thinking, including those for children, are featured. Selected studies on children’s 
critical thinking and other higher thinking processes are provided as evidence for the 
capability of young children. Following this, methods and techniques for assessing 
critical thinking including that of young children are reviewed. The last topic reviewed 
is the teaching of critical thinking, including teaching adults through reflective or 
transformative thinking processes. In the present study, the mother participants in the 
experimental group were involved in this type of learning through a metacognitive 
program. 
 
The Difficulty in Studying and Teaching Thinking 
 
Thinking is not an easy subject to study or teach (Nickerson, 1988), even though 
thinking or thought has long been a main subject in philosophy. An introductory book 
in philosophy typically has at least one section on argumentation as this is regarded as 
the core of critical thinking (Fisher, 1998; Moore & Parker, 1986). Nowadays, thinking 
is also studied in psychology. According to Neimark (1987), the main difference 
between philosophers and psychologists in studying thinking is in the methods: 
philosophers use self-observation and introspection, while psychologists use more 
objective methods including experimental tasks in the laboratory and analyses of expert 
versus novice performances. A good knowledge of philosophy and psychology would 
give us a strong understanding of what critical thinking is and how it would be best to  
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teach it.     
Apart from being a long-time topic of interest among philosophers, the recent 
interest in thinking in general and critical thinking specifically arose in the early 1970s 
with the dissatisfaction expressed in the United States of America regarding the quality 
of thinking skills among students, especially university students (Lipman, 1991; Siegel, 
1988). Various programs for teaching thinking skills were then developed and various 
teacher training programs were delivered (French & Rhoder, 1992; Nickerson, 1988). 
However, the main difficulty in studying and teaching thinking lies in the covert 
nature of thinking (Riding & Powell, 1993). Thinking happens inside the individual 
person. Basically we know very little about the processes and mechanisms underlying 
thinking in general. When the emphasis is on behaviours that are observable and 
measurable, thinking is viewed as 'vague ' since it happens inside the individual person. 
Because the products of thinking vary, and thinking is inferred from the products 
(Ericsson, & Hastie, 1994; Norris, 1989), there are various ways in conceptualizing 
thinking which lead to various ways of assessing thinking that in turn resulted in various 
forms of external expressions of thinking that are studied (Riding & Powell). It is not 
surprising if comparisons of results across studies seem confusing. Various 
conceptualisations of thinking and critical thinking are provided next.  
 
Conceptualisations of Thinking and Critical Thinking 
 
The purpose of this section is to portray how thinking and critical thinking are 
conceptualised. Samples of thinking and critical thinking definitions are given, and 
conceptualisations of critical thinking from major figures in the field are also provided. 
Firstly, an account of how thinking is conceptualised is provided.    
Thinking refers to all intelligent cognitive activities (Holyoak & Spellman, 
1993), or a symbolic activity with understanding as its goal (Neimark, 1987). Other 
phrases used to refer to thinking are reasoning, problem solving, decision making, 
critical analysis, hypothesizing, and creative imagination (Nisbet, 1993; Oden, 1987) 
which indicate how knowledge is acquired and manipulated. As with other types of 
thinking, critical thinking is assumed to have four components (French & Rhoder, 
1992), i.e., skill, strategy, content, and product which correlate among each other. For 
thinking skills, Bloom (1956), for instance, distinguishes between knowledge, 
comprehension, application, analysis, synthesis and evaluation as categories of thinking 
or cognitive skills.  
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Definitions of critical thinking are numerous and vary from one to another. 
Nosich (2005) relates this with the list of elements of critical thinking being endless 
since this can be associated with all abilities that human can have. However, Bailin, 
Case, Coombs and Daniels (1999a; 1999b) noted that as with thinking, the conception 
of critical thinking at the abstract level of discussion is agreed upon by many, while 
disagreement appears when it comes to defining critical thinking in more concrete, 
clearer, and practical ways. The disagreement is not only in the terms being used, but 
also covers the range of activities that should be included as part of critical thinking, the 
emphases given to various aspects of critical thinking, and how to teach critical 
thinking.    
The often-cited conceptualisations of critical thinking are those of key figures in 
philosophy of education: Robert Ennis, Matthew Lipman, Richard Paul, and Harvey 
Siegel (Nosich, 2005).  Their’s and others’ conceptualizations of critical thinking are 
described in this section. Ennis’ concept of critical thinking, articulated in 1962, was 
probably the first to receive widespread acceptance. Ennis conceptualized critical 
thinking as reasonable and reflective thinking focused on deciding what to believe or 
do. Since then, his conceptualization of critical thinking has been revised several times 
(Ennis 1985b; 1996; Kennedy, Fisher & Ennis, 1991) with the list of dispositions and 
skills seen to comprise critical thinking becoming more detailed. Altogether 12 
dispositions and 12 abilities are now listed and grouped under broader categories 
(Ennis, 1996). The complete list can be found in Appendix A. A detailed list like Ennis’ 
has pedagogical implications; it helps designers or teachers of critical thinking 
programs to focus on certain dispositions and/or skills that have to be mastered by 
students.   
Siegel (1988) defined a critical thinker as “one who is appropriately moved by 
appropriate reasons ... Critical thinking is best conceived, consequently, as the 
educational cognate of rationality: critical thinking involves bringing to bear all matters 
relevant to the nationality of belief and action” (p. 32).  Whether one assesses claims, 
makes judgments, evaluates procedures, or contemplates alternative actions, the critical 
thinker always seeks reasons on which to base his or her assessments, judgments, and 
actions. Siegel (1988) also emphasized one's commitment to principles since principles 
are seen as determining the relevance and strength of reasons.   
A different conceptualization is expressed by Lipman (1988; 1991; 1993; 
Lipman & Sharp, 1978) who was commissioned by the National of Education for 
Research in the United States of America to design and deliver critical thinking  
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programs for university and high school students. For Lipman, critical thinking is “a 
skillful, responsible thinking that facilitates good judgment because it relies upon 
criteria, is self-correcting, and is sensitive to context” (1991, p. 116). Rather than listing 
critical thinking skills and dispositions, Lipman focuses on the quality of judgments 
resulting from executing critical thinking. For Lipman, good judgments are only made 
possible through the application of criteria, the continuous monitoring of the quality of 
thinking and the making of corrections whenever needed, and an understanding of the 
uniqueness of each problem. For Lipman (1988), a marked difference between a critical 
thinker and others is that a critical thinker is “one who is appropriately moved by 
appropriate reasons” (Lipman, 1991, p.128). A critical thinker is expected to be 
proactive because there is always a possibility to do something that would make a 
significant contribution toward society.   
Paul (2004) defines critical thinking as “… that mode of thinking about any 
subject, content, or problem in which the thinker improves the quality of his or her 
thinking by skillfully analysing, assessing, and reconstructing it. Critical thinking is 
self-directed, self-disciplined, self-monitored, and self-corrective thinking. It 
presupposes assent to rigorous standards of excellence and mindful command of their 
use. It entails effective communication and problem-solving abilities, as well as a 
commitment to overcome our native egocentrism and sociocentrism.” (p. 4)    
Another, different, conceptualisation is offered by Brookfield (1987) who 
regards critical thinking as a productive and positive activity which is more of a process 
than an outcome. For Brookfield, critical thinking is manifested variedly according to 
the contexts in which it occurs; thus, it can be writing, talking, action, etc. It can also 
result in a decision, a speech, a proposal or experiment, or a document like a position 
paper.  But of importance are the components of critical thinking which include the 
following: 
1.  Identifying and challenging assumptions, which is central to critical thinking. After 
the assumptions are identified, their accuracy and validity can be examined.  
2.  Challenging the importance of context because context influences thoughts and 
actions. 
3.  Imagining and exploring alternatives. 
4.  Imagining and exploring alternatives that can lead to reflective skepticism. 
What results from this is a new way of approaching significant issues in one's 
life or a deeper understanding of the basis for one's actions. Brookfield (1987) noticed 
that the concept of critical thinking is often interpreted in a variety of ways including:  
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logical reasoning abilities, reflective judgment, assumption hunting, the creation, and 
the use and testing of meaning. But other phrases are also used to define critical 
thinking, such as critical analysis, critical awareness, critical consciousness, and critical 
reflection. Brookfield also associates the concepts of emancipatory learning, dialectical 
thinking, and reflective learning as alternative concepts for critical thinking. We will 
refer again to Brookfield’s understanding when reviewing adult learning.  
The definition of critical thinking adopted in this thesis is taken from the one 
forwarded in 1990 by the American Philosophical Association through a Delphi 
research method (Facione, et al, , 2000). Critical thinking is defined as “ purposeful, 
self-regulatory judgment which results in interpretation, analysis, evaluation, and 
inference, as well as explanation of the evidential, conceptual, methodological, 
criteriological, or contextual considerations upon which that judgment is based”  
(Facione, et al., 2000, p. 61). The Delphi process involved 46 experts from various 
disciplines around the world, sponsored by the Committee on Pre-College Philosophy 
of the American Philosophical Association of Instruction and Educational Assessment. 
Thus, generally this is how critical thinking is comprehended and conceptualised around 
the world. This conceptualisation covers both the processes and products of thinking, 
but more importantly, it takes into account the contexts where the thinking is needed.  
 
A Holistic Conceptualization of Critical Thinking 
 
This section aims to show that critical thinking should be perceived holistically – as 
covering not only cognition but also disposition. Critical thinking is often perceived as a 
series of intellectual skills that can be taught across curriculum subjects (Adam & 
Hamm, 1994; Bailin, et al., 1999a). This way, critical thinking is reduced to intellectual 
abilities that can be exercised like any other skills, and improve with practice.   
Despite an increasing interest in the educational applications of critical thinking, 
which has resulted in many critical thinking programs being offered around the world, 
there are claims that there have been marked differences between goals, objectives, 
expectations, and demonstrated outcomes of such programs (see for instance Bailin, et 
al., 1999a; Howe & Warren, 1989; Savell, Twohig, & Rachford, 1986). Some of the 
problems addressed are the inability of teachers, lack of materials, teacher-centered 
instead of student-centered classrooms, and difficulties in constructing tests of critical 
thinking to assess the effectiveness of critical thinking programs. What might be 
missing, however, is the inclusion of motivation and commitment considerations in  
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applications of critical thinking programs (Bailin, et al., 1999a; Halpern, 2003; Olson & 
Smith, 2000; Paul, 2004) on the part of both the students and the teachers who are 
supposed to act as models of critical thinkers. Research on motivation in various 
learning contexts (Volet, 2001) shows growing evidence supporting the view that 
motivation should be considered as an integral part of learning so that individuals can 
find and construct meaningful learning experiences.    
Intellectual abilities alone are not sufficient to solve social problems which are 
usually ill structured (Sternberg, 1985), due to their complex and multifactorial nature. 
Understanding problems always includes understanding the context because each 
problem needs to be framed appropriately. That is why Paul (1984), Founder and 
Director of Research and Professional Development at the Center for Critical Thinking 
and Chair of the National Council for Excellence in Critical Thinking, United States of 
America, distinguished a strong from a weak sense of teaching critical thinking. A weak 
sense involves a focus on avoiding mistakes in thinking without giving enough attention 
to the background logical and ethical issues. Thus, critical thinking skills are understood 
as a set of discrete micro-logical skills, apart from the character of the person. In 
contrast, the strong sense understands critical thinking skills as a set of integrated 
macro-logical skills ultimately intrinsic to the character of the person. Teaching critical 
thinking in a strong sense is more global in perspective and involves seriously 
questioning previously held assumptions and beliefs as well as identifying 
contradictions and inconsistencies in personal and social life. This way, the critical 
thinkers are expected to apply critical thinking in all aspects of their life: they should be 
able to criticize and to reflect on their selves and others and be open toward criticism 
from others. Because critical thinking has to do with the development of emancipatory 
reason and is essential to the free, rational and autonomous mind, the goals of critical 
thinking instructions should be explicitly stated in terms of societal consequences as 
much as in terms of individual learning (Paul, 1984).   
In short, what we need are individuals who are disposed toward critical thinking. 
Lipman (1991) and Siegel (1988; 1997) suggest the phrase ‘critical persons’ rather than 
‘critical thinking individuals’ to indicate that it takes whole persons - their characters, 
not only their thinking - to be critical. They are individuals who have the passion to 
keep improving their reasoning abilities, and who have a commitment (Lipman; Siegel) 
to truth as a guiding principle for all reasoning, do not try to think simplistically about 
complicated issues (Elder, 2007), or become prisoners of familiarity (Von Oech, 1990). 
Rather, they identify and challenge underlying assumptions (Marshall, de Reuck &  
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Lake, 1997), dare to go against personal and vested interests and guard themselves 
against the possibilities of prejudices, biases, and distortions (Elder, 1997). With 
integrity, they strive to contribute significantly to make the world a better place for 
every one. This type of disposition and character is gained only after long years of hard 
work, but should develop early in life.   
A look at the dispositions and attitudes below helps us to understand how 
dispositions and attitudes are necessary parts of critical thinking (italics added to 
indicate dispositions): seeking a clear statement of the problem in question (Ennis, 
1991); recognizing and assessing arguments (i.e., reasons for some thesis, conclusions, 
or point of view) and distinguishing between kinds of arguments (e.g., deductive and 
inductive arguments), identifying and challenging underlying assumptions (Brookfield, 
1987); recognizing and assessing generalizations, predictions; causal claims, and 
alternative points of view (Beyer, 1988; Brookfield, 1987); open mindedness (i.e., a 
willingness to consider alternative points of view, withhold judgments when the 
evidence and reasons are insufficient (Ennis, 1991; Facione, et al., 2000; Marshall, et 
al., 1997; Moore & Parker, 1986); interpersonal sensitivity (i.e., a respect for the 
feelings and opinions of others) (Marshall, et al., 1997) and intercultural sensitivity (i.e., 
a respect for cultural, geographic, or socio-economic differences in people’s points of 
view) (Ennis, 1991; Marshall, et al., 1997).  Some dispositions, such as systematicity 
and open mindedness, are also needed for successful problem solving (Bruning, 
Schraw, & Ronning, 1995), and thus, are not exclusive components of critical thinking. 
As with skills, a list of dispositions could be endless, but most importantly, the 
dispositions should help critical persons to assess claims, evaluate procedures, and 
make judgments. All dispositions are classified into three broad categories by Ennis 
(1991): caring that their beliefs are true and that their decisions are justified; that they 
present their and other people’s positions honestly and clearly; and about the dignity 
and worth of every person.  In short, by regarding critical thinking as including both 
cognitive skills and dispositional attributes, a critical thinker is expected to exhibit 
critical thinking in all aspects of his or her life, and whole character.  
According to the conceptualizations listed above, not every adult is qualified to 
be counted as a critical thinker, let alone young children of four- and five years of age. 
However, Kuhn (1999) warns against the tendency to conceptualize critical thinking in 
terms of abstract concepts only found in adults without considering the significance of 
cognitive development in children from early life.  A developmental perspective on 
critical thinking could provide age-related sequences of dispositions and abilities so that  
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curriculum materials can be designed which take these sequences into account. How 
critical thinking has been conceptualised in young children is reviewed next.  
Critical Thinking in Young Children 
 
Even though discussion on critical thinking has been extensive since the birth of critical 
thinking movement (Paul, 2004), critical thinking in young children has not received the 
same treatment. This section’s purpose is to examine how critical thinking in young 
children constitutes precursors of the more mature form found in older age. This early 
appearance of critical thinking should not be disregarded. Rather, concerned individuals 
should provide an environment that will make it easier to actualize critical thinking in 
later life. This idea is elaborated further under three sub-headings below.  
 
A Natural Development Process 
 
Critical thinking should be perceived as a natural developmental process that starts in 
the early years when very young children engage in inquiry as part of their exploring 
the environment and world around them (Dewey, 1933). In addition, according to 
Dewey, young children are also able to engage in reflective thinking when they are 
asked to. The expressions of critical thinking and reflective thinking, however, might 
not be recognized easily. As with other aspects of development, presumably critical 
thinking also has a critical period during which all kinds of support should be given to 
promote its growth into more mature expressions in later life and after which much it 
seems to advance only minimally even with great support. Dewey (1933, 1943) warned 
against the tendency of teachers or parents to inhibit very young children’s inquiring 
nature because it can kill children’s spirit of learning.   
In this regard, Fröbel (Smith, 1997) from Germany and Montessori (1912) from 
Italy are pioneers in early childhood education as they both operated on the assumption 
of providing opportunities for young children to experience independence by exploring 
and self-expression activities while also participating in group learning. Both Fröbel and 
Montessori were aware that children’s innate power for learning works best when they 
are nurtured in a safe but free learning environment. In addition, they also emphasized 
an individual approach to educating young children.   
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A Need to Guide Critical Inquiry from Early Life 
 
A consideration of critical thinking as a process rather than an outcome (Brookfield, 
1987) helps us to become alert in identifying the precursors, or nascent forms of critical 
thinking so that we are able to facilitate, encourage, and promote its growth into more 
advanced, sophisticated forms. This is important because young children’s thinking is 
still immature and undifferentiated (Meadows, 1993). Without paying special attention 
to nurturing the development of very young children’s inquiry, some parental pressuring 
parental child-rearing and school practices may wash out the inquiring nature of 
children. As mentioned earlier, collectivistic cultures such as Indonesia (Konning, 
2004) do not usually encourage individual autonomy.   
Concerns have been expressed about the tendencies of schools to mould 
students’ intellectual abilities in ways that do not facilitate their development of critical 
or creative thinking (Lipman, 1991; Siegel, 1988; Reimer, 1971; von Oech, 1990). This 
view led to the critical thinking movement initiated in the United States of America in 
the 1970s. Observations by concerned individuals, such as Lipman (as told to Brandt, 
1988), Davis-Seaver (2000), Marksberry (1965), and von Oech illustrate the need for 
the right atmosphere that facilitates the growth of critical thinking from early on in life.  
Lipman (1988, 1991, 1993) first developed critical thinking programs for 
university and high school students. In the early 1970s, hardly any programs were 
available for primary students. However, when Lipman’s children were about ten or 
eleven years old, he noticed that they did not receive instruction in reasoning and that 
significant improvement was not observed among students in his university logic class 
which he viewed as coming too late (Brandt, 1988). Lipman then managed to deliver a 
program on reasoning and principles of logic to fifth graders, and he used this 
opportunity to investigate the impact of the program for both short- and long-term 
periods. The program itself was delivered for 40 minutes twice weekly for nine weeks. 
The expected positive results in terms of improved logical reasoning skills lasted for 
two years after the program was no longer delivered, but after four years, the 
experimental group showed no advantage over control group children who were not 
involved in the program. This experience helped him design Philosophy for Children, a 
critical thinking program for primary students. According to Lipman, to ensure a long-
lasting impact of the program on the quality of students’ logical reasoning, it should be 
delivered continuously by qualified classroom teachers. Today, Philosophy for Children 
is regarded as a pioneering contribution to thinking and critical thinking programs for  
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young children (Nosich, 2005). 
Another experience, reported by Davis-Seaver (2000), also serves as evidence 
for the need to provide young children with appropriate lessons in thinking. Davis-
Seaver, who was once a primary school teacher, claimed that "critical thinking is at the 
heart of the teaching and learning process" (p. 6) because children learn through 
resolving cognitive conflicts, reflection and metacognition. She assumed that all 
children can think in depth, and that direct experiences are important means through 
which deep thinking brings about meaningful learning from discrepancies, oddities and 
anomalies. She noticed that critical thinking was applied in middle and high schools but 
not in primary schools. From her own experiences of being a student and later a teacher 
of young students, she recognized that young children are already applying critical 
thinking to solve problems and to find creative ways of looking at situations.  
Unfortunately, not all teachers were aware of this and even worse, some teachers 
discouraged their students’ critical thinking by asking them only to do things the way 
the teachers want them to.   
Similar concerns about whether schools prepare children to become true learners 
for life came from Von Oech who, quoting from Neil Postman, said “Children enter 
school as question marks and leave as periods” (1990, p. 3). This statement suggests 
that children already have answers for every question they had previously asked by the 
time they finish school. Or, they do not feel the need to ask questions any longer when 
they finish schools. Either way, the schools have failed to nurture the children’s 
inquiring mind. What we need are individuals who are not easy targets for newspaper 
editors, advertisers or politicians; instead, individuals who are full members of society 
and are autonomous in their minds (Quinn, 1997).      
 
The Conceptualization of Critical Thinking in Young Children 
 
Piaget studied young children’s reasoning but did not label this construct ‘critical 
thinking.’ Other developmentalists who study children’s thinking, including that of very 
young children, also do not use the term ‘critical thinking’ to characterize the thinking 
variables being studied, yet some of them can be regarded as such. 
Efforts to show that primary students are able to engage in critical thinking are 
found in studies by Hudgins and colleagues (Hudgins & Edelman, 1986, 1988; 
Hudgins, Riesenmy, Ebel, & Edelman, 1989; Riesenmy, Mitchell, Hudgins, & Ebel, 
1991) and by Davis-Seaver (2000). Hudgins and colleagues were among the first to  
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develop a model of children’s critical thinking through a series of studies with children 
of nine and ten years of age. Their model has two basic components, cognitive and 
motivational, which are interrelated and of equal importance. The cognitive component 
is composed of three intellectual skills that can be described as the following: 
1.  Task definition that helps the child to assemble and to organize the information 
given in a problem into a productive plan or strategy.  If the thinker fails to define 
the task, she or he would have difficulty understanding how progress could lead to 
a solution.  Similarly, if the thinker defines the task incorrectly, some productive 
thinking might ensue, but it would not be directed toward the appropriate end.   
2.  Strategy formulation that is a natural sequel to the definition of the task and is what 
the learner does when she or he tries to find a solution using whatever sources 
could be found. 
3.  Monitoring concerned with periodically reconsidering whether the processes of 
thinking continue to be directed toward the appropriate goal. 
The motivational component consists of spontaneity and independence. 
Spontaneity refers to the fact that the thinker responds to the presence of a problem by 
invoking the series of previously described intellectual skills. Independence means that 
this cognitive activity occurs without reliance upon signals or promptings or urgings 
from an external authority such as the teacher (or in this particular study, the mother).  
Independence is important since a critical thinker should deliberately and purposefully 
take a series of actions to (a) understand the nature of the difficulty before him or her; 
(b) conduct an exhaustive surveillance of the information available that can be brought 
to bear on the difficulty (including an awareness of what information that is not 
available, also crucial for critical thought); and (c) possess one or more criteria against 
which the available information can be appropriately assessed. Hudgins, et al. define 
critical thinking as how the thinker’s assessing a problem or comes to conclusion with 
which he or she is confronted to determine what it asks or asserts, how to organize 
available evidence into a plan to answer that questions, and how to evaluate the 
evidence to determine its acceptability, whether it has been presented by another person 
or generated by the thinker.   
Another conceptualization of children’s critical thinking is offered by Davis-
Seaver (2000). For Davis-Seaver, critical thinking has to do with how thinking is 
operationalised. Even without taking a test on reasoning abilities, first graders in her 
study fulfilled criteria to be regarded as critical thinkers: they reasoned from an 
alternative viewpoint, they examined evidence and based predictions on evidence, they  
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made reasoned judgments, and they solved problems creatively within a dialogical and 
dialectical format.   
In this study, critical thinking in young children is tentatively conceptualized as 
the ability of young children to show a willingness to inquire about things in their 
environment, to process knowledge they have constructed.  This conceptualization is 
further operationalised into features covering both cognitive and affective domains and 
can be found in Appendix B 3.       
Studies that show how young children can have the ability to process higher-
order thinking were carried out by Astington (1993), Brown, A.L. and DeLoache 
(1983), Pramling (1990), and Donaldson et al., (1983) among others. Donaldson, et al. 
also successfully documented studies on young children, with an emphasis on cognitive 
development including its relationship with language, music and play.  Examples of the 
studies on higher-order thinking in young children are now described briefly. 
 
Higher-Order Thinking in Young Children 
 
Evidence that young children are capable of engaging in higher-order thinking has come 
from studies carried out by various researchers who each focus on a specific variable.  
Putting them together is like making a mosaic which displays the ability of young 
children to engage in critical thinking. These studies are perceived as providing 
supports for the existence of this capacity in young children. Some of the studies are 
now briefly described.   
Brown, A.L. and DeLoache (1983) found that very young children are initially 
passive in many memory and problem-solving tasks, and gradually gain increased self-
regulation as they become more familiar with the necessary rules and sub-processes. 
Thus, it is competence and not age per se that contributes to the failure of very young 
children to become self-conscious participants and intelligent self-regulators of their 
actions. Given proper opportunities, very young children are capable of executing 
metacognitive skills that include the following:  predicting the consequences of action 
or event, checking the results of their own actions, monitoring their ongoing activity, 
testing reality and many other behaviours indicating coordination and control in their 
efforts to learn and to solve problems.  
By observing children’s spontaneous behaviour, Donaldson (1983) concluded 
that even four-year olds are capable of reasoning deductively. Here reasoning is defined 
as putting together two behaviour segments in some novel way that has never been  
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performed previously. In addition, children do not behave randomly. Rather, some 
systematic search strategies are performed.  Interestingly, their responses are similar to 
the adults who also engaged in the same task.    
Through her studies, Pramling (1988; 1990) found that five and six year old 
children develop their conceptions of learning through three levels. First, learning is 
understood as doing some activities. Second, learning is conceptualised as being able to 
do something as a result of getting older. And third, learning is gained through 
experience, either provided by other persons (parents, teachers) or through personal 
experience. Pramling’s study, using a phenomenographical approach, is regarded as 
providing evidence that when young children have the experience of learning something 
and are asked to reflect on their own experience, they are able to show surface and deep 
approaches to learning, and to conceptualise their own learning at an early age (Marton 
& Booth, 1996). The use of reflective thinking for young children had been encouraged 
by Dewey (1933) and also has been practiced within the adult learning context 
(Brookfield, 1987; Jarvis, 1987). Pramling’s method of assessing children’s thinking is 
described in the sub-section on Assessing thinking.  
Children’s discovery of their own and others’ minds or mental states is a long 
process that starts in infancy and continues until adulthood (Astington, 1993). During 
preschool years, children can use their understanding of perception, desire, and emotion 
to predict what people will do. Pretend and make-believe among very young children 
function as opportunities to engage in abstract and hypothetical situations that require 
imagination. From here, they would learn how to solve real problems that could 
advance their reasoning (Lewis, M. M., 1963).   
From analyzing various studies on language use among very young children, 
Grieve, et al. (1983) concluded that long before starting school, they are already capable 
of having cognitive and linguistic control, as they show awareness of the nature and 
functions of language. For instance, four-year olds can adjust their language to address 
requests correctly, or adopt appropriate voices for different roles in pretend play 
featuring different family members. Young children can make spontaneous corrections, 
either to their own or adults’ speech. However, the identification of these abilities 
depends very much on the methods used, partly because young children’s performance 
is still context-dependent rather than context-free.  
More evidence for the dependence of young children’s responses to context is 
provided by Hughes and Grieve (1983) who addressed bizarre questions to five-year 
olds. Instead of asking for clarification like older children do when they were asked  
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similar questions, younger children were more likely to provide answers based on 
additional context inserted by themselves so that their answers seemed to make sense. 
The researchers interpreted these findings in light of the type of interactions young 
children had been involved in previously: What was communicated by other people 
might not be understood clearly due to the limitation in the young children’s 
understanding, but in responding, these children could take into considerations the 
knowledge of the overall contexts, not only the information conveyed verbally. This 
shows young children’s ability to consider contexts and to adjust their answer to what 
they think would be accepted by others. Similar concerns regarding the underestimation 
of young children’s ability to converse with adults were also expressed by Garbarino 
and Stott (1989) and Siegal (1997) who argued that young children are more competent 
than adults think: They suggested that adults should try to perceive from the children’s 
perspective when understanding about children's concepts are to be gained.   
The successful identification of young children’s higher processes of thinking 
including critical thinking, cannot be separated from the availability of techniques and 
methods to assess thinking. This topic is addressed below.   
 
Assessing Critical Thinking 
 
The assessment of critical thinking is one of the research trends in studies on thinking, 
and in the area of teaching of thinking, specifically (Nisbet & Davies, 1990). This issue 
is important since the examination system influences what must be taught, how it is 
taught, and how learners set about their learning. Fleer, Anning, and Cullen (2004) 
admitted that “there is a general lag between early childhood teaching practice and early 
childhood assessment practices” (p. 183).  In this sub-section, the literature on how to 
assess critical thinking is reviewed. The aim is to identify the theoretical assumptions 
needed to assess critical thinking in young children.   
 
Difficulties in Studying Critical Thinking in Young Children 
 
Difficulties in assessing thinking in very young children might account for the limited 
evidence for the existence of critical thinking variable compared to variables such as 
emotional development (Denham et al, 2003), peer relationship (Coolahan, Fantuzzo, 
Mendez, & McDermott, 2000), and externalizing behaviour (Rothbaum & Weisz, 
1994). At least four difficulties can be identified in studying young children’s thinking:  
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in building rapports, children’s less sophisticated verbal skills, limited attention span, 
and context-dependent responses.   
The difficulties of building rapport with very young children affects the quality 
of the data obtained (Garbarino & Stott, 1989; Siegel, 1997). Adults should be able to 
perceive from the children’s perspective and not the other way around. Also, the 
tendency of adults to ask children too many questions may discourage children from 
saying what is on their minds in an uninterrupted line of thinking (Wood, MacMahon, 
& Cranstoun, 1980). They are also reluctant to answer questions that they know adults 
can answer for themselves. Young children’s language skills are less sophisticated than 
those of older children and adults, so during adult-child interactions, questions need to 
be re-phrased in terms that the child can understand (Garbarino & Stott, 1989; Siegal, 
1997). Studies on false-belief reasoning in young children indicate a relationship 
between young children’s linguistic competence and their successful performance in 
standard false-belief tasks (de Villiers & de Villiers, 2000).  In addition, their limited 
working memory capacity might discourage many researchers to try engaging them in 
activities involving long processes. Young children’s thinking is dependent on a range 
of contextual variables (Grieve et al, 1983). They can reason logically about familiar 
events in familiar settings, but are less successful in unfamiliar settings. As they 
develop, however, they become more able to think about possibilities and abstractions, 
and to go beyond immediate perceptual information. Children’s reasoning becomes 
more flexible, logical, and less dependent on concrete contextual support. All these 
difficulties were taken into consideration in this study so that data on children 
participants’ critical thinking could be derived. More details are provided in Chapter 
Three in the section on Research instruments and activities.  
 
Why Traditional Testing is not Suitable 
 
Piaget (1977) developed a method of investigation for young children which is 
interactive in nature. Interactive here means that the investigator adjusts his or her 
method of inquiry by following the child’s lead. This is contrast with the traditional 
intelligence testing in which a child only answers the tester’s questions. As argued by 
Lewis, C., Freeman, Hagestadt, and Douglas (1994), Siegal (1997), and Yussen (1985), 
traditional cognitive tasks may not be appropriate for young children; many employ 
terms which young children are not familiar with, or the purpose of doing the tasks was 
not made explicit for them (Siegal & Beattie, 1991). Young children may not share the  
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assumptions adults have when they set up the tasks for the children to accomplish 
(Siegal, 1997). Even worse, adults may be perceived as ambiguous, irrelevant, 
insincere, or uninformative, as many tasks designed to test children’s understanding 
require a degree of language comprehension much beyond the capability of the children 
at the time of testing.   
Another disadvantage of traditional tasks appears in the way children’s thinking 
processes are assessed and scored. Many have used “think-aloud” in which the children 
are asked to describe their cognitive processes while performing the task (Bray, 
Huffman, & Fletcher, 1999). These may also include trial-by-trial reports in which 
children are asked to supplement the assessment of the strategy used when the strategy 
is not observed. As young children are still learning how to express ideas verbally, the 
emphasis on verbal expression may put them in a weak position compared with much 
older children.  
Countries like the USA, United Kingdom, Australia and Canada have tried to 
develop tests that determine the capacity and effectiveness of students’ learning and 
thinking strategies. Ennis (1993) has listed most of these tests, but all were targeted for 
those in grade four or higher. Many studies done on thinking have been designed to tap 
into the covert process by looking at overt performance and researchers have admitted 
how speculative analyses of overt processes are (see for instance Siegler, 1998). Others 
use different procedures, such as think aloud, which asks participants to report verbally 
any thinking processes that appear in their minds while they are asked to accomplish a 
certain task (Blank, 1975). Consequently, the tasks are usually were designed to be long 
enough so that step-by-step processes can be reported quite clearly by the participants. 
By giving the participants opportunities to express their own ideas through open-ended 
questioning or thinking-aloud procedures, the abilities to analyze, to evaluate, and to 
solve problems, which are recognized as higher-order thinking skills, can be identified 
(Freedman, 1994). For small-scale research, these types of procedures are usually used. 
But critical thinking dispositions are not as easy to assess, partly because human 
disposition involves the will which is very difficult to assess (Norris, 1989).   
A good example of measuring critical thinking came from Hudgins, et al.'s 
(1989) study who had fourth- and fifth-graders as their subjects. They first interacted 
with an individual child by presenting a problem, and then asked the child to solve that 
problem verbally. The role of the experimenter was to make sure that all needed 
information was given by the child verbally. This was done by asking appropriate 
questions targeted specifically at understanding the reasons behind every answer given.  
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At the same time, the child's thinking process was monitored through the child’s self 
report. In terms of the validity of such test, evidence shows that it is comparable to the 
validity of paper-and-pencil tests (Norris, 1989).  
 
Considerations in Assessing Young Children’s Thinking 
  
Researchers focusing on different aspects of young children’s thinking such as 
Astington (1993) and Wellman and Bartsch (1994) on children's theory of mind, Brown,   
A. L. and De Loache (1983) on children's metacognition, Nelson (1989) and Oakhill 
(1987) on the relationship between language and thought in young children, Hartmann 
and Haavind (1981), Meadows (1993, 1996), Siegal (1997) and Wood (1986, 1998) on 
children's interaction with parents, and Siegler (1996; Siegler & Jenkins, 1989) on 
children's constructing strategies have common considerations in their assessment of 
children’s thinking, including the following: 
1.  how the rapport was built with the participants before any data was collected; to 
facilitate rapport, researchers should be familiar with the characteristics of young 
children including their abilities and interests; 
2.  play settings were used, instead of formal testing atmospheres that would scare the 
children; familiarizing the children with the materials before any data was collected 
is also important;   
3.  the researchers did not give clues as to the right or wrong answers, since young 
children would tend to adapt their answers to whatever would please the 
experimenter; and 
4.  the time spent on accomplishing a task was not limited, thus giving enough 
freedom for children to explore what would be the ‘right’ answer.  
According to Adam and Hamm (1994), when assessing the effectiveness of 
teaching critical thinking, assessing the development of critical thinking and changes in 
behaviour constitutes a good first step. Important considerations are to ensure that:  
1.  the test takers are allowed enough time to think before answering questions; more 
importantly, whenever possible, provide opportunities for them to give 
explanations why they come to certain answers;  
2.  the interactions between a test administrator and the test takers focus on sustained 
examination of a few topics rather than many topics touched on superficially;  
3.  the test takers generate original and unconventional ideas; and 
4.  the test takers are given the chance to do trial-and-error discovery without feeling  
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frustrated, to handle ambiguity and to take initiative and to inquire.  
In addition, what is ideally assessed is the processes of thinking and not the 
products of thinking even though assessing products is much easier than assessing 
processes (Fleer, et al., 2004; Norris, 1989). Unfortunately, an assessment of critical 
thinking for young children is not readily available. Rodd (1998) used selected critical 
and creative thinking tasks targeted at older children to be applied to 5 year olds to 
check whether a specific instructional program to enhance metacognitive skills was 
effective for them. The key elements and a brief description of the tests are as follows: 
1.  productive thinking: required children to generate many, varied, and unusual ideas 
or solutions and to add detail to the ideas to improve them or make them more 
interesting (“Mention many and unusual things the witch could put in her cauldron 
to make a spell.”); 
2.  communication: required children to use and interpret verbal and non-verbal forms 
of communication to express ideas, feelings, and needs to others. (“Think about, 
draw, and describe things that are hot like the sun.”)   
3.  forecasting: required children to make a variety of predictions about the possible 
causes and/or effects of various phenomena.  (“Think about snow and imagine what 
it would be like if it snowed.”) 
 
A Phenomenographical Approach in Assessing Children’s Thinking 
 
A phenomenological approach as often associated with the socio-cultural perspective, is 
very useful in assessing children’s thinking. According to Marton (in Pramling, 1990), 
this approach interprets children’s thinking according to their own conception of any 
phenomenon of interest. The phenomenon, the understanding of the phenomenon, and 
the act of understanding cannot be separated from each other. Two examples illustrate 
how this was used. In her studies on metacognition, Pramling (1990) used a 
phenomenographical approach that was based on the children’s point of view. Her 
approach regards qualitatively different categories of conceptions as metacognition. The 
framework of interpretation is a question of what appears in children’s thinking about 
something in the world around them. This is an assumption that has its origin in the 
school of phenomenology. When combined with a metacommunicative perspective, a 
statement a child said about various phenomena is regarded as an expression of his or 
her conception and has to be understood in the contents and the situation in which it 
appears. Children’s conceptions of learning were developed by asking them to focus on  
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these three questions: what is it they are learning about, how does the learning come 
about, and why do they learn it. The basic assumptions here are that the reflections of 
children lead to their development of learning, and that the more children are aware of 
their own learning, the better they are at learning. Two basic data collection methods 
were applied:  observations in which the behaviours that occurred were noted (this was 
a way to understand the content and the situation as suggested in phenomenographic 
tradition); and a clinical interview developed by Piaget that was flexible in nature so 
that children’s ideas could be followed as far as possible. Children’s statements were 
then analyzed quantitatively and qualitatively.  
Davis-Seaver (2000) also used a phenomenographical approach when 
interviewing six and seven year old first graders to find out their conceptions of learning 
and thinking. By doing what she called “dialogue between the researcher, the 
participants, and the literature of reductionist, developmental, constructivist, and critical 
thinking theory” (p. 47), she let the participants tell their versions of what thinking and 
aspects of thinking were. She assumed that the validity of this method “lies in the actual 
experience and uniqueness of the method rather than depending about replication. What 
is true about these children’s thinking is ‘true’ because they have told me so” (p. 14). 
She was quite successful in letting the children talk about decision making, problem-
solving, reciprocity, metacognition, thinking in school versus thinking outside of 
school, validating truth claims, alternate kinds of thinking and political implications. 
She was also aware about the adult manipulation of children’s thinking. An example of 
this is when a child shared that “… you have to think a lot, and you have to have a good 
brain” and when asked further to describe what was going on in the brain and what the 
brain did when the child was thinking, the child continued, “Well, I know it’s just sitting 
in my head…I don’t know…it’s just tricky” (p. 51).  Some interesting examples came 
from the children’s explanations of what constitutes good thinking as opposed to bad 
thinking. All of them associated good thinking with getting the right answer which 
could lead to receiving rewards and avoiding punishments.   
 
The Teaching of Critical Thinking 
 
This sub-section reviews why and how critical thinking is taught, both for child and 
adult learners. For children, considerations in teaching thinking are reviewed.  Different 
thinking and critical thinking programs are also identified without going into details 
about their strengths and weaknesses. For adult learners, literature on critical reflection  
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for adult learners is covered including Brookfield’s (1987, 1990) reflective learning, 
Cranton (1994)’s transformative learning, Freire’s (1972) learning praxis, and 
Mezirow’s critical theory of self-directed learning (1985) and transformative learning 
(1991). This final part of the sub-subsection is important because the experimental 
mother participants in the present study, through their involvement in a metacognitive 
program, were empowered to function as mediators for fostering their children’s 
development of critical thinking. Therefore, changes in the experimental group mothers’ 
thinking were assumed to take place.  
 
Why Critical Thinking Should be Taught 
 
The teaching of critical thinking can be traced back to centuries ago, when philosophers 
debate what would be the best ways to teach thinking in general, and reasoning in 
particular (Dominowski & Bourne, Jr., 1994; Siegel, 1988). In the 1970s, a need to 
teach critical thinking was mentioned by the National of Education for Research in the 
United States of America after national evaluations that took place concluded that 
thinking was not being taught enough, while teachers and lecturers insisted that they 
had been teaching thinking already (Lipman, 1991). The issue was not about whether or 
not thinking was already taught; rather, it was about the quality of the thinking that was 
taught and how it was taught (Howe & Warren, 1989). Having influences from practical 
applications in the field of education, the growing interest in critical thinking is also 
shown in psychology, sociology, anthropology, linguistic, and management. The aims 
of teaching critical thinking can be reduced to one: to enhance the reasoning ability 
shown by participants in solving everyday problems (Siegel, 1988). The essence of why 
critical thinking should be taught is that we want students to have self-knowledge and 
self-control of their learning and problem solving (Coles, 1993) so they are able to 
make meaningful contributions toward the improvement of society. 
Recent arguments for the need to teach critical thinking include reasons such as, 
to prepare workers to face novel problems in the constantly changing workplace (Hunt 
in Halpern, 2003), or providing more curriculum than what previous generations 
already had (Halpern, 2003). But the most important objective for teaching critical 
thinking is to prepare individuals to think clearly about how to make choices by 
developing excellent, systematic thinking which is not biased or distorted (Elder & 
Paul, 1996). In other words, to be open-minded is considered by John Dewey and 
Bertrand Russell to be one of the fundamental aims of education (Hare, 2004).    
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Even though children demonstrate curiosity and inquiry early in life 
(Lowenstein, 1994), their capacities to engage in critical thinking do not develop 
automatically. Critical thinking has to be taught explicitly, or students would not learn 
how to think critically (Elder & Paul, 1996).   
 
How to Teach Critical Thinking  
 
Sternberg (1985) reminded practitioners that there is no correct solution to the problem 
of teaching critical thinking, because thinking is a complex phenomenon. Coles (1993) 
admits that there is no single approach to teaching thinking, due to a variety of 
justifications in education, politic, and philosophy. As mentioned earlier, different ways 
of conceptualizing thinking and critical thinking have different implications for how 
they should be taught. Usually critical thinking is not taught alone, but as part of higher-
order thinking together with decision making, creative thinking, and problem solving 
(Quinn, 1997).  
A variety of programs and courses have been developed to teach thinking and 
critical thinking: from several hours to a year long; for children or for professionals; 
incorporated into the school curriculum or taught as a separate subject, etc. Generally, 
four theoretical paradigms on teaching thinking are distinguished (McGuinness & 
Nisbet, 1991; McGuinness, 1993): information processing, the critical thinking 
movement, the constructivist paradigm, and the cognitive apprenticeship. Some 
important similarities among programs on thinking are that each emphasizes the 
importance of making implicit thought processes become more explicit, in addition to 
helping students become aware of the thinking processes they use as they attempt to 
solve problems. This awareness also acts to help prepare students to solve more difficult 
problems later on. All programs use a variety of procedures to help make problem 
solving processes more explicit.   
 
Young Children as Individual Thinkers 
 
Young children need comprehensive support to develop their critical thinking to a more 
competent, advanced level, including appropriate atmosphere, encouragement, 
challenges, and exercises. Donaldson (1978) emphasizes the desire to learn and joy in 
the immediate involvement in activities which originally comes early and spontaneously 
in a child. However, the child still needs guidance to have joy from other activities that  
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are needed to advance further knowledge and understanding. This is where reflective 
learning aids.  
Anning and Edwards (2006) emphasize adults’ role to create challenging 
environments and of being sensitive in helping young children interpret and act on their 
worlds. Using a socio-cultural perspective on learning, Anning and Edwards put young 
children’s learning as situated in the cultural contexts where they live while giving 
space for them not only to learn independently but also with others more competent.  
In Pramling’s study (1990), children of five and six years old were involved a 
specific didactic approach where reflections were encouraged on three levels of 
generality: about contents (with contents being themes from everyday situations), about 
the structure of the contents, and about their own learning. Compared to children in the 
control group, children in the experimental group who received this type of didactic 
approach viewed their learning as more active, i.e., they acquired knowledge through 
their own experience rather than waiting for someone to tell them what and how to 
learn. When the children got used to this kind of learning, a six-month follow-up 
showed that the difference between the experimental and the control groups was even 
greater. This shows that empowering young children as independent learners and 
thinkers is a powerful approach.  
As the child participants in this present study were tried to be fostered in their 
development of critical thinking through the role of the mothers - specifically, how the 
mothers should interact with them so that the children’s internalizations of higher 
processes could occur - mothers were the targeted persons to be changed: in their 
conceptions of what critical thinking means for the children, and in what ways they 
could nurture, or even promote the development of critical thinking in their children. 
The changes these mothers went through were conceptualized within the framework of 
adult reflective learning which is dealt below.    
 
Adult’s Transformative Learning 
 
This sub-section briefly examines some adult learning concepts that contributed to the 
conceptual underpinning of the intervention program with mothers. According to 
Brookfield (1987) and Jarvis (1987), critical thinking in adults is more appropriately 
considered as reflective or transformative learning (Cranton, 1994; Mezirow, 1991; 
1997).  The objectives of learning in adults vary widely, ranging from acquiring 
content, whether facts, concepts, problem-solving strategies, or practical skills (Cranton,  
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1994), to understanding reality (Marton & Saljö, 1984), through to developing 
alternative ways of thinking and acting (Brookfield, 1987) and revising assumptions, 
premises, ways of interpreting experience or perspectives on the world. Mezirow (1997) 
stressed that these latter forms of learning not only occur within a social context but 
also require engagement in critical self-reflection.  It is through critical personal lenses 
that taken-for-granted assumptions can be questioned, awareness of others’ frames of 
reference realized, and personal beliefs validated. 
Furthermore, adults are characterized as having the capacity for autonomy and 
self-direction, meaning that they are more motivated by internal factors than external 
factors (Knowles, 1980, 1984; Mezirow, 1985). The extensive experience that adults 
bring to a learning context provides a rich resource for subsequent learning, provided 
there is a willingness to share with, and to learn from other adult learners.  It is through 
making abstract concepts more concrete and relevant to their everyday life that adults 
can engage critical self-reflection (Cranton, 1994; Freire, 1972; Mezirow, 1985). 
Phases through which adults experience reflective or transformative learning are 
summarized (Brookfield, 1987; but see also Jarvis, 1987 and Mezirow, 1977) as the 
following: 
1.  A trigger event, which usually happens quite unexpectedly and is mostly 
experienced as negative, causes a sense of inner discomfort.   
2.  An appraisal that appears after the trigger event. During this period, the individual 
tries to identify the problem while also engaging in self-examination.    
3.  Exploring ways to ease the discomfort, which might include experimenting with 
new ways of thinking, or acting out a new role in order to balance the discrepancies 
the individual experiences. 
4.  Developing alternative perspectives that also functions like a transition phase where 
old ways of thinking, assuming, perceiving, and acting gradually give ways to 
newer ones. However, this transition is often accompanied by pain. 
5.  Integration, in which new ways of thinking and acting are confirmed and now 
become part of the individual’s life. At this stage, the individual can be regarded as 
a new person who perceive old ways of thinking and behaving differently. 
These phases are clearly distinguishable and sequentially ordered, and bring the 
individual from one phase to another until finally he or she is able to function in a more 
adaptive fashion.   
From his experiences with adult learners, Brookfield optimistically concluded 
that every adult is capable of critically examining until he or she comes up with better  
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solutions to problems faced earlier. A similar optimistic attitude to that of Brookfield’s 
is expressed by Mezirow and colleagues (1990) who developed a guide to 
transformative and emancipatory learning designed for adults. According to Mezirow, if 
adults can be brought one or more steps further in their thinking, it is still relevant to 
talk about what causes that development, what kind of cognitive and other processes are 
involved in that development, and how we can prepare an environment so that 
maximum learning can be achieved.   
In the present study, the mother participants in the experimental group were 
empowered through a metacognitive program that was inspired by the transformative 
learning framework. Consistent with the contextual perspective adopted for this thesis, 
each individual mother in the experimental group was situated within her own familial, 
societal, and cultural contexts. This meant that it was seen as necessary for a mother to 
become a critical thinker before she would be able to foster her child’s engagement in 
whatever preliminary forms of critical thinking might take place at this young age. The 
challenge in doing this was to make the mothers aware of the importance of critical 
thinking. This was important as there are some indications that critical thinking is not 
part of the Indonesian cultural context. The place of critical thinking in an Indonesian 
setting is examined in the next section. The metacognitive program for the mother 
participants in the experimental group is explained in more details in Chapter Three.        
 
CRITICAL THINKING IN AN INDONESIAN SETTING 
 
This section reviews the cultural context of the present study. This is important because, 
consistent with the developmental contextual perspective adopted in this thesis, 
empowering mothers to better promote the development of critical thinking in their 
young children should be situated in an Indonesian societal and cultural context, a 
context that might not be particularly conducive to cultivating critical thinking in the 
first place.    
In Indonesia, children are most often perceived as helpless individuals who 
gradually become equipped to enter the adult world (Konning, 2004). A study reported 
by Chandra (2003, 2004), which involved scholars, teachers, and elders from three 
prominent cultures in Indonesia - Javanese, Batak Toba, and Minangkabau - reveals that 
generally, critical thinking is not encouraged in home and academic settings. Javanese, 
Batak Toba, and Minangkabau are among the six Indonesian cultural groups that have 
often been observed (Setiadi, 1986) and a great number of people from these three  
70 
cultural groups have held positions in most levels of the governmental hierarchy since 
Indonesia achieved independence in 1945 (Partokusumo, 1998). The minimal 
encouragement of the development of critical thinking may in part due to cultural norms 
that emphasize communality where groups are viewed as more important than 
oneself/individuals and obedience and respect for older people are highly valued. (Some 
studies done outside the Indonesian cultural settings have found relationships between 
the parents’ social class and parenting behaviours that emphasize conformity to external 
authority [Luster, Rhoades, & Haas, 1989] with lower class linked to greater 
conformity.) Nevertheless, there are distinctive characteristics in each of these three 
cultures concerning how critical thinking is conceptualized and nurtured and they are 
described next. 
 
Critical Thinking in Javanese, Batak Toba, and Minangkabau Cultures 
 
From an early age, a child raised within a Javanese cultural setting is expected to avoid 
conflict and withhold personal opinions by obeying authoritative figures, which 
continues until adult life when obedience is extended to leaders (Magnis-Suseno, 1993; 
Mulder, 1984). The obedience toward authoritative figures is very important, and this is 
strengthened by other values such as feudalism in favor of high-class people; andap 
ansor (being in service toward people of higher status); keeping a low profile, never 
regard oneself as high because it is not good to be different; fatalism, the belief that 
nothing can be done to change one’s life; and contentment, feeling that whatever one 
already has is enough (Chandra, 2004). 
However, reflective thinking, also recognised as one form of critical thinking 
(Brookfield, 1987), is very much encouraged in Javanese culture with the objective of 
finding the truth. In fact, we never realize “how deep a Javanese person involves in his 
or her own thinking since no external expression is marked” (Chandra, 2004, p. 282) 
because there is no perceived need to express emotion and thoughts openly or 
outwardly (Chandra, 2003). Even though using certain criteria and being objective in 
one’s perceptions are expected, expressing an opinion that could be different from the 
opinion of the majority and authoritative figures is viewed unfavourably since this could 
possibly create conflicts, internally (by creating guilty feelings) or with others. One of 
the philosophical ideas in Javanese is that time is perceived as unlimited (Magnis-
Suseno, 1993), and thus an inhibited, delayed response often results when one thinks 
reflectively. Javanese people might take so much time in thinking that for outsiders this  
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can be misinterpreted as an inability to think at all (Chandra, 2004).   
Batak Toba culture emphasizes the importance of education (Purba & Purba, 
1997); education is perceived as important to get advanced and have a better life. To get 
good schools, parents do not hesitate to send their children away from home and a 
whole family may make the sacrifice of living in a very minimum standard, such as 
having only one meal per day, to make this possible. The main goals in life are having 
many children and descendants (hagabeon), getting rich (hamaraon), being respected 
(hasangapon), and being in a better position than others (hamajuon). Education is 
perceived as opening doors to reaching these goals. In contrast to Javanese culture, 
Batak Toba culture encourages self-confidence including daring to be different from 
others. Curiosity is expressed by asking questions of others and oneself. For outsiders, 
Batak Toba people can be annoying; they ask too many questions and respond too 
quickly (Chandra, 2003). 
Minangkabau culture is considered the most democratic culture in Indonesia 
(Navis, 1984). Within the Minangkabau cultural setting, critical thinking is perceived as 
thinking logically and in accordance with cultural norms and Islamic teachings since for 
them, Islamic laws are higher than any human-made laws and norms. A child is 
encouraged to have curiosity, and to learn from anything including nature or the 
environment. Basically, one can have different ideas from others, but expressing 
different opinions from those older is viewed unfavourably. Going away from the 
community is very much encouraged for reasons such as having a better living, and to 
avoid being together with respected older people but of different opinions. A person 
with a Minangkabau cultural background can easily adapt him- or herself to the 
surrounding environment, since survival is regarded as the basic value for living 
(Chandra, 2003).  Other respected values are openness to new suggestions, stubbornness 
(means not being easily persuaded), endurance, and progressiveness.  Note that some 
conflicting values such as open for new suggestions and stubbornness are equally 
encouraged.   
Compared to Javanese people, those from Batak Toba or Minangkabau cultural 
backgrounds are more ready to argue and to debate, and therefore more ready to change 
their opinions when contradictory facts show other perspectives. In fact, there are some 
Batak Toba and Minangkabau cultural events where agreement is built upon 
argumentation carried out publicly. Unfortunately, argumentation and debate are 
reserved only for special events and are not permitted on a daily basis, especially when 
interacting with authoritative figures. Within families, children should never argue with  
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their parents. As for Javanese people, differences with authoritative figures are 
expressed indirectly through personal reflection, and when needed, can be dramatized 
through drawing, wayang and comedies. In Western societies, interacting and arguing 
with others, in oral or written form, has become an important characteristic of critical 
thinkers and any designer of critical thinking programs should make sure that this is 
spelled out as one of the curriculum goals (Kennedy, et al., 1991). This is a luxury that 
some Indonesian people, especially those with Javanese, Batak Toba, or Minangkabau 
cultural backgrounds, would envy very much.     
 
Critical Thinking in an Academic Context 
 
Fisher (in Krasnick, 1989) finds that Indonesian students have difficulties in writing 
according to Western standards. They write “an overly long introduction … include 
unnecessary details, … and most importantly, tend to rely on the ‘presentation’ method 
of argumentation rather than the ‘proof’ method followed in the West.”  While this 
problem is reflected in writing, a more serious problem in thinking critically can be 
detected (Hillocks, 1986; Freedman, 1994).   
The difficulties in developing one’s own opinion as often cited in research with 
Asian students (see for instance, Nisbett, 2003) should not be associated simply with the 
inability to use a foreign language because similar phenomena can also be observed 
among Indonesian students studying in Indonesian universities.  Daily experiences my 
colleagues and I have had (Chandra, 1996) in dealing with Indonesian university 
students suggest similar situations: very few of them are daring enough to ask questions 
and/or to argue. While one can always suggest the number of participants per classroom 
(which often can exceed 120) as one factor to blame, a similar phenomenon also 
appears in one-to-one interactions between lecturer and student. The phenomenon might 
be true not only for Indonesians, but for other Asians as well. Ballard and Clanchy 
(1984) who compared the Western and Asian approach to learning, found that Asian 
people tend to place more emphasis on preserving knowledge and this was reflected in 
school examinations. In Asian school examinations, questions of what, when, and where 
occur frequently. This contrasts with Western approaches that emphasize expanding 
knowledge by asking why and what if.    
In Indonesia, schools do not usually teach creative or critical thinking (Drost, 
2001; Mangunwijaya, 1999; Munandar, 1977, 1988; Raka Joni, 2007) while learners’ 
autonomy is also discouraged (Dardjowidjojo, 2001). Until 2004, in the whole country  
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only one single version of primary and high school curriculums, endorsed by the 
National Ministry of Education, was applied, despite many cultural and geographical 
differences across Indonesian provinces. Being obedient to authoritative figures is 
expected at all levels of life (Chandra, 2004) and this characterised the teaching-
learning processes in schools or universities. Even though creative and critical thinking 
were stated as educational objectives in the national curriculums of 1994 and 2004 
(http://www.puskur.net), generally teachers were neither ready nor prepared to use 
student-oriented or participatory approach.    
A review by Inagaki (2002) illustrates this case. She commented on a pilot 
project on teaching human rights to primary and secondary students (from Year 1 to 
Year 9). The objective of the project was to raise general public awareness through 
educating children and youth on the values and practice of democracy, human rights, 
tolerance, and non-violent conflict resolution. This pilot project, funded by UNESCO, 
was a joint project between the Curriculum Development Centre of the Ministry of 
National Education and the Indonesian National Commission on Human Rights. 
Overall, the success of the project was limited by the teachers’ approach in teaching 
which was still oriented toward rote learning rather than making learning joyful when 
students were given enough freedom to explore. Interestingly, students were critical 
enough to comment that the universal human rights being taught contrasted with daily 
practices reflecting the cultural norms they grew up with.    
 
Critical Thinking and Local Conflicts Among Various Groups 
 
In this sub-section, how critical thinking is associated with local conflicts among 
various groups within Indonesian societal context is discussed, as this was one of the 
reasons that this study attempted to establish a critical thinking program. Analyses from 
various researchers, both from within and outside Indonesia are reviewed to identify a 
need to support the practice of critical thinking among Indonesian people.   
As a nation, Indonesia is comprised of many ethnic groups, reflected in different 
cultures, dialects, and norms (Koentjaraningrat, 1971; 1990). A recent Population 
Census (Surbakti, Praptoprijoko, & Darmesto, 2000) revealed more than 1000 ethnic 
groups had been identified.  Formerly, more than 100 years ago, each cultural group 
lived within its own geographical boundary, such that people lived together with others 
of similar cultural norms, beliefs, and religion. With increasing opportunities to move 
around the country to get better education, jobs, or living conditions - including forced  
74 
transmigration settlements arranged by the Indonesian government following national 
disasters (Pudjiastuti, 2002) - many more people came to live in areas previously 
occupied by specific cultural groups. This meant that inter-cultural meetings became 
unavoidable (Pudjiastuti, 2002) and living with other individuals of different cultural 
backgrounds, religions, and values requires one to have some ability to adjust, to 
evaluate one’s own cultural norms critically, and to appreciate and understand the 
strengths and weaknesses of those from different cultures or groups. In other words, 
living in a diverse society like Indonesia requires one to develop his or her own 
judgment regarding what is good and what is bad, and not just practice the norms set by 
the culture he or she comes from. When individuals are not prepared to live in a diverse 
community, differences and disagreements can easily turn into conflicts (Barron, Kaiser 
& Pradhan, 2004; Turner, 2006).    
Regarding the causes of local conflicts among various groups in Indonesia, 
while Indonesia has a long history of various inter-group conflicts as resulted from the 
Dutch colonial political arrangement  (Jones, 2000), many analysts agree that several 
factors have been identified (see for instance, Barron, et al., 2004; Jones, 2000; 
Pudjiastuti, 2002; Special report, 2001; Wilson, 2001) and it would be impossible to 
point to only one factor as the sole cause of conflicts. There were always several inter-
related factors working together and in one way or another these were all related to how 
Indonesia as a nation was arranged by the national government or other powerful 
groups (Jones, 2000). Among these can be included social tension between people of 
different ethnic groups (sometimes due to differences in beliefs and/or religions), 
competition for economic and political resources, the failure of the Indonesian 
government to recognize specific needs of local cultural groups while allowing 
unrestrained use of natural resources, and the use of military suppression.  
However, one factor indicated as playing an important role in conflict explosion 
that turned arguments between two persons became local wars was mass mobilization: 
mobilizing a group of people to do violent attack or other destructive acts through 
provocation (Turner, 2006). This seemed to work better among the unemployed or those 
with low education (Barron, et al. 2004). Blindly following others, and low tolerance of 
people of different beliefs, faiths, or of ethnicities are some symptoms of low critical 
thinking (Fisher, 1998; Pressessien, 1985). Those having critical thinking ability, 
however, are able to suspend judgments until proofs and evidences are collected; 
therefore, they are more tolerant towards ambiguities (Moore & Parker, 1986; 
Presseisen, 1985).    
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Some conflict resolution projects have been tried to bring some conflicting 
parties into reconciliation, as was the case in Poso and Ambon, but as this was forced by 
the Indonesian central government and did not take into consideration the surrounding 
context and the roles played by formal and informal leaders, usually the results did not 
bring expected harmony or even togetherness between conflicting parties (Pudjiastuti, 
2002). On the other hand, initiatives to develop conflict resolution models that would 
work in an Indonesian cultural context had been tried by non-government agencies, for 
instance, by Ruth-Heffelbower (2002) representing the Center for Peacemaking and 
Conflict Studies and Noel, Shoemake, and Hale (2006) representing the United States 
Department of State. While the former operated on faith-based assumptions to bring 
people of different faith together, it is the latter which bore some relevance for this 
thesis research topic. Conflict resolution described in Noel et al’s article was based on 
building a new perception of conflict that reflected Indonesian cultural values and not 
just applying Western individualism that perceives individuals’ positions within dyadic 
conflict as equal. Collaborative learning, role-plays, discussions on topics related to 
anger management and conflicts, critical questioning, and active-learning strategies 
were among the workshop techniques applied to support the re-framing of conflicts in 
the Indonesian context. The participants in Noel et al’s workshops were educational 
scholars and practitioners. While the meaning of conflicts was successfully re-framed 
by the workshop practitioners, Noel et al. noted that the application of conflict 
resolution education beyond the workshop settings to school and community contexts 
was inhibited by contradictive cultural values which emphasized rigid hierarchical 
system that put authoritative figures (in this case, the workshop participants) in a higher, 
position of power to determine when and how people of ‘lower’ positions should 
interact with them. This serves as an illustration that much more is needed to change the 
cultural values and norms that do not give space for mutual, equal understandings for 
people with different positions, let alone for people of different beliefs, faiths, and 
ethnicities. Generally, scholars agree that it is very difficult to nurture critical thinking if 
the atmosphere is not democratic (Paul, 1994; Siegel, 1988; 1997).  
 
CHAPTER SUMMARY 
 
A review of literature on variables and issues central to the concerns of the present 
study has been provided in this chapter’s four main sections. The first section focused 
on two theories, Piaget’s constructivism and Vygotsky’s socio-cultural approach, as  
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foundations for how children’s cognition should be understood. The second section 
reviewed the parenting literature, especially that concerned with parent education, 
parent-child dynamics and mother-child interactions. Lerner’s developmental contextual 
view of human development which promotes a bidirectional perspective within 
developmental psychology, was used to examine studies relevant to the presents study’s 
research topic. A sample of studies from Turkey and Indonesia, in which the researchers 
worked with mothers and their children, were selected to show that some findings on 
the relatedness between mothers’ and children’ variables have been found cross-
culturally. The literature review on critical thinking that constituted section three 
included topics on conceptualizing, assessing, and teaching critical thinking. A sample 
of studies showing how very young children are capable of engaging in critical thinking 
and other high-order thinking was also included. Adult transformative learning was also 
featured, to provide a perspective on how the present study’s metacognitive program as 
an intervention for mothers should be structured. The final section dealt with critical 
thinking in Indonesian contexts. Cultural and academic settings for critical thinking 
were briefly described, and a link between critical thinking and local conflicts occurred 
around Indonesia was made to show why critical thinking is needed in Indonesia.           
The literature review helped to understand the context of the present study’s 
research topic. In the following section, limitations of the research reviewed and areas 
that need to be explored further are discussed. In this sense, what is tried in the present 
study - to empower mothers to become better at promoting the development of critical 
thinking in young children – can be seen as counteracting Indonesian cultural values 
and norms. This is explored in the next section, The research questions.    
 
THE RESEARCH QUESTIONS 
 
The general aim of this study was to promote mothers’ actions to facilitate the 
development of their young children’s critical thinking. This is an area of research that 
has not been explored before, with critical thinking most often taught and studied in 
academic, not home settings. The study’s aim was quite challenging because in the 
Indonesian cultural context, critical thinking is not nurtured and therefore, mothers are 
not familiar with the idea of raising a child to be critical. To be able to effectively 
support their children’s development of critical thinking, mothers should first 
understand the need for critical thinking and why it should be encouraged from early in 
one’s life. To achieve such an understanding, a metacognitive program to challenge  
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mothers’ personal and cultural assumptions regarding issues such as the uniqueness and 
values of children and creating a home of inquiry is seen as appropriate. The research 
instruments and activities were constructed according to Piagetian tasks and Vygotsky’s 
notion of zone of proximal development. The study context was the home environment 
where mothers were supposed to teach their four or five year olds to accomplish five 
puzzles on their own. To ascertain the effectiveness of these mothers’ efforts, another 
group of children and their mothers who are not involved in the intervention functioned 
as their control group counterparts.  
But first of all, the features of very young children’s critical thinking before it is 
further promoted by their mothers needed to be identified. Using elements of critical 
thinking that have been identified in much older people as prototypes, the present study 
looked at more simple forms, perceived as precursors of critical thinking in very young 
children of four and five years old. The research question related to this aim was 
therefore:  What are the prototypes of critical thinking in very young children of four 
and five years old?  To address this research question, two different assessments were 
used. The first was a series of quantitative, Piagetian-like assessments that used play 
settings. The second was a dynamic qualitative assessment where each child interacted 
with his or her mother in a teaching-learning setting. Both types of assessment were 
specifically designed for this study, as no assessment of very young children’s critical 
thinking was currently available.   
In line with these assessments, two complementary approaches to assessing 
young children’s critical thinking were applied. One was by assessing young children's 
capacity to engage in critical thinking prior to the intervention. The results from the pre-
intervention assessments were used as baseline data. The second was applying a 
longitudinal framework aligned with the timeframe for the mothers’ intervention. The 
results from the post-intervention assessments were then compared with those from the 
pre-intervention so that the developmental progress of young children’s critical thinking 
could be noted. From a developmental perspective, providing information about how 
features of critical thinking in very young children develop over a period of time should 
be helpful in understanding the nature of the critical thinking variable. The research 
question related to this aim was the following: How do the features of critical thinking 
in young children develop over a period of time?    
This study can be regarded as the first to empower mothers to be supportive of 
encouraging children’s development of critical thinking in an Indonesian environment. 
This was made possible through a metacognitive program for mothers. The  
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effectiveness of the program was checked directly through assessing the children’s 
capacity to engage in critical thinking. The research question to serve this purpose was: 
How effective is the intervention designed to equip mothers in encouraging their 
children's critical thinking development? To answer this question, the children’s 
improvement in the capacity to engage in critical thinking was compared in two ways: 
with themselves using the pre-intervention assessments, and with their control group 
counterpart to identify the extent to which the intervention delivered its intended 
outcomes.  
Children whose mothers were involved in the metacognitive program and 
children in the control group whose mothers were not involved in the program were 
compared in terms of the changes in their critical thinking that take place over the 
intervention period. This should help determine whether mothers’ efforts to facilitate 
the development of the children’s critical thinking were successful. Maternal variables 
that are related to children’s cognitive development have been identified in the 
literature, but which of these would also be related to the development of the children’s 
critical thinking still needs to be ascertained. In particular, the interactional behaviours 
of mothers that are beneficial for the development of critical thinking in young children 
need to be identified. The research question targeted at this purpose was the following: 
What interactional behaviours of mothers can be regarded as promoting the 
development of critical thinking in young children?  
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CHAPTER THREE  
METHODOLOGY 
 
INTRODUCTION 
 
In this chapter, the details of the methodology used in this study are described. First, the 
assumptions regarding the research design and procedure are explained and the basic 
research design of a longitudinal study using a control group is put forward. The 
research variables in terms of dependent and independent variables are set out, then the 
research participants, both the young children and the mothers are described, followed 
by descriptions of the development of the research instruments. The two final sections 
explain the research procedures and methods of analyses, which include both 
quantitative and qualitative approaches. Each of these sections is now described. 
 
RESEARCH DESIGN 
 
This was an intervention study in naturalistic settings where relevant characteristics of 
participants after the intervention were compared to similar characteristics before the 
intervention was applied. To strengthen the design, a comparison was arranged between 
the intervention or experimental group and a control group which received no 
intervention but otherwise was treated similarly. The research design, called a pre- and 
post-intervention control group design, is similar to a pre-and post-test control group 
design (Cohen, Manion & Morrison, 2000) but with data collected in naturalistic 
settings such as participants' homes instead of in a laboratory. The research design, 
showing the study’s time scale and the research instruments and activities for both the 
children and their mother, are summarised in Table 3.1 below. Except for the WPPSI, 
all research instruments and activities were specifically developed for this study’s 
purpose. They are explained in general in the next section and in more detail in the 
section on Research Instruments and Activities.   
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Table 3.1 The study’s time scale and variables assessed for both children and mothers 
  Phase 1 
Pre-intervention phase 
Phase 2 
10-month intervention 
Phase 3 
Post-intervention phase 
 
Experimental 
group  
(n = 16) 
Children: WPPSI, PCTAC, 
MCI
* 
 
 
Mothers: ASCP, MCI
# 
A metacognitive program 
for mothers in the 
experimental group 
 
Home visits 
Children: WPPSI, PCTAC, 
MCI
* 
 
 
Mothers: MCI
# 
 
Control 
group 
(n = 23) 
 
Children: WPPSI, PCTAC, 
MCI
* 
 
Mothers: ASCP, MCI
# 
 
 
Home visits 
 
Children: WPPSI, PCTAC, 
MCI
* 
 
Mothers: MCI
# 
WPPSI: Wechsler Preschool and Primary Scale of Intelligence, a standardized general intelligence 
measurement for children of 4-6 years old 
PCTAC: Precursors of Critical Thinking Assessment for Children 
*MCI: Mother-Child Interactions, analysed for children 
ASCP: Attitude Scale of Child-rearing Practices , a Likert-type scale for mothers 
#MCI: Mother-Child Interactions, analysed for mothers 
 
For ease of discussion, the term “intervention” is used for the intervention 
program for mother participants in the experimental group, and the testing phases, prior 
to and after the intervention, are referred to as the pre- and post-intervention phases. 
The experimental and control group children and their mothers were followed for a 10-
month period of intervention during which only the mothers in the experimental group 
received the metacognitive program. The experimental group mothers received six 
critical thinking modules while the control group mothers received none, but all child 
participants were treated similarly and all mother-child pairs, irrespective of their group 
identification, were visited regularly for the same amount of time in their home 
surroundings. Even though the intervention was delivered to the mothers, the 
effectiveness of the intervention was evaluated at two levels: the mothers' interaction 
strategies and the impact on the children's critical thinking behaviours. Therefore, the 
term “intervention” was also used in relation to the children. At the end of the 
intervention period, the same assessments applied at the pre-intervention phase were 
applied again but not the Attitude Scale of Child-rearing Practices (ASCP). Details of 
the assessments are provided in the section on Research Instruments and Activities.  
Three assumptions underlying the selection of the research design are: (1) a 
preference for a naturalistic setting over a laboratory setting, (2) the need for a 
comparison between participants’ characteristics before and after the intervention, and 
(3) a comparison between the intervention or experimental group and a control group 
which received no intervention. The explanation for each of these assumptions follows.   
Naturalistic settings were considered more appropriate since the emphasis was  
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on behaviours occurring in everyday life within the context of the home environment 
where young Indonesian children before school age usually spend their time, mostly 
with their mother, but also with other children in the neighbourhood. By choosing a 
naturalistic setting, the researcher did not impose strict controls on what variables 
should be allowed to operate as is usually done in a pure experimental design (Aubrey, 
et al., 2000). Rather, an assessment of behaviours that occur in daily natural settings 
allows the researcher to understand the context and interpret the meanings as presented 
by the participants involved, in this case, young children and their mothers. Compared 
to a hypothetical situation where mothers may be asked what they would do in a 
particular situation, a naturalistic situation of mothers actually interacting with their 
child was judged likely to give a more realistic understanding of the dynamics and 
complexities of the mother-child interactions. Although a pure experimental design is 
preferable in identifying a causal relationship, it is not usually applicable in 
developmental research where some causes interacting with each other in influencing 
the dependent variable in question (Cohen, et al., 2000). Besides, in line with the 
bidirectional perspective adopted for this study, the contexts where participants are 
situated should also be considered. In naturalistic settings, the young children and their 
mothers were expected to feel more relaxed, thus ensuring a more valid and reliable 
data. Besides, the mothers’ perceptions about their child's readiness to act could also be 
taken into account, for example, mothers could tell the researcher in advance whether 
their child was in a good mood to proceed with the data collection. This study's choice 
of design was also considered suitable because the main purpose was to identify, 
describe and explain, rather than predicting the phenomena in question (Cohen, et al., 
2000). 
A comparison of participants’ characteristics before and after the intervention 
was possible through the application of the pre-intervention and post-intervention 
measures. This would allow comparisons between the characteristics of interest before- 
and after the intervention was delivered, thus helping determine the effectiveness of the 
intervention upon the variables in question. This was important because the purpose of 
the intervention was to guide mothers so they would be able to facilitate the 
development of their children's critical thinking. Thus, both the behaviours of mothers 
and children became the concerns of this study in evaluating the effectiveness of the 
intervention. To do so, comparisons were made between behaviours measured before- 
and after the intervention, using the same measures.  
The use of a control group strengthened the research design in two ways (Cohen,  
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et al., 2000). Firstly, this permitted more robust findings regarding the effectiveness of 
the intervention, since comparisons of the results could be made between the 
experimental group and those of another group who did not receive such intervention. 
Criticism has been made of many intervention studies because usually no comparison 
between intervention and control groups is available (Ramey, et al., 1985; White, et al., 
1992).    
 
RESEARCH VARIABLES 
 
The research variables in this study constituted both dependent and independent 
variables. They are explained in the next two sections. 
 
Dependent Variables 
 
The major dependent variable was children’s critical thinking as assessed by two 
instruments, namely, the Precursors of Critical Thinking Assessment for Children 
(PCTAC) which is quantitative, experimenter-oriented, and psychometric in nature, and 
the Mother-Child Interactions (MCI) which is interactive, qualitative, and naturalistic. 
Both instruments are complementary to each other in describing how young children 
think critically, and each gives an opportunity for children to express spontaneous 
speech and acts - both of which are regarded as indicators of how a child thinks 
(Vygotsky, 1978). The intention of having a combination of PCTAC and MCI measures 
was to have a rich description of the characteristics of young children’s capacity for 
critical thinking that emerge from two different settings, and to have reliable measures 
to establish the impact of the intervention. Details on the cognitive and affective aspects 
of young children’s critical thinking as the dependent variables measured by these two 
instruments and the scoring system for these two measures are given in the section on 
Research Instruments and Activities. A brief orientation to the two instruments is 
provided below.  
The PCTAC was specifically constructed to serve the purpose of the study in 
assessing very young children's critical thinking, and while the procedure used for the 
PCTAC’s development is explained in the section on Research Instruments and 
Activities, it is noted here that the assessment of children's critical thinking using the 
PCTAC was carried out individually and independently of the mother. This was 
different from another type of children’s critical thinking which was assessed through  
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the MCI and was interactive and interdependent with the mother's interaction strategies. 
Through the PCTAC, a description of each child’s level of critical thinking, which 
covered both cognitive and affective aspects, was obtained. Identification of relevant 
information presented visually or verbally, recognition of logical consistencies in a line 
of reasoning, and explanation of choice of judgments are samples of cognitive aspects 
assessed while how each child responds to the researcher's instruction and 
encouragements constitute the affective aspects.     
The MCI was used for both the mother and her child. Thus, through the MCI, 
two different categories of interactions were distinguished: one constituted the child’s 
critical thinking, and the other consisted of the mother’s interaction strategies in relation 
to her child. The mother’s task during the MCI assessment was to guide her child to 
accomplish the solutions to five different puzzles. Since the mother’s interaction 
strategies were perceived as variables that caused the child to respond in certain ways, 
they were regarded as independent variables and are explained under the independent 
variables subsection below. The child’s interactions were regarded as dependent 
variables. Included in the child’s critical thinking manifested in their interactions were 
variables such as the type of questions asked, initiative taking, evaluating, interest, 
emotion, and many others. Thus, through the MCI, both cognitive and affective aspects 
of young children’s critical thinking were assessed.   
Besides the PCTAC and MCI, another dependent variable was young children’s 
general intelligence, established using the standardised Wechsler Intelligence scale for 
young children, that is, the Wechsler Preschool and Primary Scale of Intelligence 
(WPPSI). The Indonesian version of WPPSI has been popular amongst Indonesian 
psychologists since it was first introduced during the late 1970s (Bonang, 1986). The 
reason for including general intelligence as one of the dependent variables was to 
determine whether the intervention might also generalise to have impact on the 
children’s general level of intellectual functioning. Another reason to apply the WPPSI 
was to construct-validate the results from the PCTAC, so the uniqueness of young 
children’s critical thinking variables as measured through the PCTAC could be 
identified as PCTAC was expected to measure variables differently from variables 
measured by WPPSI .   
 
Independent Variables 
 
Four sets of independent variables were investigated to see whether they may help  
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explain individual differences in the child’s critical thinking: the mother's attitude 
toward child-rearing practices as measured by the Attitude Scale of Child-rearing 
Practices (ASCP), the mother's interaction strategies as measured by the MCI, the 
intervention program (or its absence), and family characteristics. An explanation of each 
set of independent variables follows. 
 
Attitude Scale of Child-Rearing Practices (ASCP) 
 
Mothers’ attitudes toward child-rearing are related to young children’s overall 
competence and are also predictors of the children’s competence including their 
intellectual functioning and academic achievement in later years (Gerris, Dekovic, & 
Janssens, 1997; Holden, 1995). The relationship between mothers’ attitudes and 
children’s capacity for critical thinking has not been reported but it has been assumed 
that mothers who practise authoritative parenting styles (Baumrind, 1968; 1991) would 
be more ready to nurture their children’s critical, inquiring nature compared to mothers 
who practise authoritarian or permissive styles.   
In this present study, the ASCP consisted of four scales, each measuring 
mothers’ attitudes toward the practice of child discipline, the importance of two-way 
communication, the value of a child’s uniqueness and education, and self-efficacy in 
parenting, each of which were measured by an individual scale. Using a Likert-type 
scaling system, each ASCP scale resulted in continuous measurements which can be 
transformed into categorical variables (i.e., high, middle, and low). More details about 
the ASCP are described in the section on Research Instruments and Activities.     
 
Mother’s Interaction Strategies 
 
As mentioned earlier in the literature review, mother-young child interactions are often 
analysed in longitudinal studies to determine how they serve as predictors of children’s 
emotional development (von Salisch, 2001), intellectual performance (Slaughter, et al., 
1983), level of intelligence (Bee, et al., 1982), social competence (Landry, et al., 1998), 
understanding of other people’s feelings and beliefs (Dunn, et al., 1991) and many other 
children’s variables including overall cognitive, language, and social development 
(Clarke-Stewart, 1973). Mother-child interactions in this study were the interactions 
between the child and his or her mother where the mother was asked to teach the child 
how to complete five puzzles so that the child would be able to complete all puzzles by  
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him- or herself. Vygotsky’s (1978) notion of zone of proximal development views 
children’s daily interactions with more able people as shaping the children’s cognitive, 
emotional, and social development. Therefore, observations of mother-child interactions 
could provide direct assessments of the actual behaviours of both mothers and children 
that could be used to evaluate the effectiveness of the role mothers play in nurturing the 
development of their children’s critical thinking.    
In the present study, mother's interaction strategies with her child as revealed 
through the MCI were classified into two broad categories, support and control, 
following Vygotsky’s and Baumrind’s (1991) notion of effective approaches to 
nurturing cognitive, emotional, and social competence in children. These two broad 
categories were further divided into emotional support, cognitive support, prescriptive 
and pressure with each of these also divided into several sub-categories. A complete list 
of categories and sub-categories is described in the section on Research Instruments and 
Activities. 
 
Intervention 
 
The third set of independent variables was the intervention program. This was 
established by engaging the experimental group mothers in a metacognitive program 
with the purpose of giving guidance to mothers to help them nurture and facilitate their 
children’s critical inquiry skills and dispositions. The program consisted of six modules, 
and these are explained in more detail in the section on Research Instruments and 
Activities.   
 
Family Characteristics 
 
Results of studies on factors influencing children’s cognitive, emotional and social 
development have been inconsistent. There are indications that home variables such as 
parents’ level of education, age, occupation, culture and socio-economic background as 
well as the child’s birth order are directly related to children’s overall competence 
(Achenbach, Howell, Quay, Conners, & Bates, 1991; Masia & Morris, 1998; Slaughter; 
et al., 1983). But other studies have found that home variables function as moderators of 
children’s overall development through variables such as parental attitudes toward 
child-rearing (LeVine, 1980), parental perspective taking (Gerris, et al., 1997), and 
parental child-rearing strategies (Lee & Bates, 1985). In this study, family  
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characteristics consist of parents’ level of education, amount of time spent the child, and 
child’s birth order in addition to mothers’ attitude toward child rearing practices. These 
were selected as likely to be the most relevant factors which could be obtained from 
Indonesian parents. 
More descriptions of the level of scaling and the scoring systems for each of the 
variables are provided in the Research Instruments and Activities section.   
 
RESEARCH PARTICIPANTS 
 
In this section, details about participants are given, including the characteristics of both 
the children and mother participants, and the recruitment procedure to obtain an 
adequate sample of participants.   
 
Characteristics of Participants 
 
Participants in this study were young children and their mother in Jakarta, the capital 
city of Indonesia in which the researcher lives and works. Altogether 39 mother-child 
pairs participated.   
 
Child Participants 
 
Age 
 
Thirty-nine four and five year-olds participated in the study. Children of this age group 
are perceived as wonderful learners: they are usually ready to explore and to engage in 
activities available from surrounding environments while also interacting with other 
people outside their home. In Indonesia, parents start letting their four and five year olds 
to go play with other children from the neighbourhood, not necessarily being supervised 
by an older person. It had been expected that the research team of the present study 
would face little difficulty in building rapport with the children participant of this age 
group.     
 
School experiences 
 
Even though schools in Indonesia are not compulsory for children under six years of  
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age, some children are sent to school for reasons such as opportunities to meet other 
children of similar age and to learn writing and reading early. Kindergartens meet on six 
days of the week and playgroups two to three days a week, each for only two hours. 
Those who can afford to pay usually go to any kindergarten or playgroup in the same 
neighbourhood, thus young children still spend most of their time at home. In this study, 
there were approximately equal numbers of children who went to playgroup or 
kindergarten and those who stayed home with mothers. 
 
Gender 
 
Some studies with very young children (see for instance, Astington, 1993; Flavell, 
Miller, & Miller, 2002; Siegler & Jenkins, 1989) consider gender not to be a 
determining factor, but other studies have found gender influences children’s cognitive 
development (see for instance, Block, Kogan, & Block, 1998). In Indonesian culture, as 
with the majority of Asian cultures, boys tend to be treated differently from girls. For 
instance, boys tend to be given more opportunities to proceed to higher education, and 
parental disciplinary actions are applied differently for boys and for girls 
(Guritnaningsih, 1993). For this reason, equal numbers of boys and girls were included 
as participants.  
 
Mother Participants 
 
Several criteria were used to select mothers who were invited to participate in the study.  
These criteria are described below.  
 
Level of education 
 
All mothers should have graduated from Year 12 or above. The assumption underlying 
this criterion for the prospective mothers in this study is that they were expected to be 
familiar with the importance of education and research. This was important for the 
quality of the data and the success of the study because the study itself was projected to 
take around nine months, so a reasonable level of commitment from the research 
participants was needed. In Indonesia, the criterion of having graduated from Year 12 is 
often applied in research where the participants are expected to come from low-middle 
socio-economic class and above, because only families from those socio-economic  
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backgrounds and above can afford sending their daughters to a senior high school which 
encompasses Year 10 to Year 12 (Guritnaningsih, 1993). In addition, mothers’ level of 
education has been found as good predictors for children’s intellectual and language 
skills (see for instance, Bee, et al., 1982). 
 
Living with the husband 
 
Living in the same household with the husband was important since one of the 
independent variables in this study was the family characteristics where demographic 
variables pertaining to fathers would be taken into account. Results from studies on the 
relationship between parental and children variables reveal that relationships with both 
mothers and fathers are important for children’s overall competence (see for instance, 
Achenbach, et al., 1991; Main & Weston, 1981; Masia & Morris, 1998; Slaughter; 
Earls, & Caldwell, 1983). Specifically, this criterion excluded women whose husband 
had more than one wife.  
 
Living in Jakarta area 
 
The added requirement of living in the Jakarta metropolitan area would ease the journey 
of the researcher since every mother-child pair was to be visited in their home several 
times for data collection and home visits.   
While all these criteria were expected to contribute to the success and ease of the 
data collection, they also brought some limitations since the study’s findings might not 
generalize to the wider population, specifically those from very low socio-economic 
backgrounds. However, since this would be amongst the first studies in Indonesia where 
the role of the mother in the cognitive development of the child was examined, this 
limitation was justified.   
 
Participant Recruitment 
 
The recruitment process for participants, covering the announcement of invitations to 
participate in the study up until the final pool of samples was selected, is now explained 
below. 
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Announcements to Participate 
 
Announcements inviting mothers to participate in the study were posted in two play-
groups, where the researcher had been involved as a seminar speaker, in two Faculties 
of Psychology where the researcher works as a lecturer, and in a management institute 
where the researcher’s husband works as a guest lecturer. The play-groups are located 
in East Jakarta, the Catholic University of Atma Jaya is in Central Jakarta, and the 
University of Indonesia and the management institute are in the south of Jakarta. Thus, 
participants were expected to come from different parts of Jakarta.    
 
Responses to Announcements 
 
Around 70 parents called to express their interest in participating in the study. A follow-
up letter of invitation that gave more information about the study and the kind of 
participation expected (including the consent form) were then sent to the parents’ 
offices or home addresses. (Both the letter and the consent form are attached in 
Appendices B 1 and B 2). Of those submitting the consent form, samples of mothers 
were selected from those who fulfilled the criteria of having graduated from Year 12 
and living with their husband in the same household in Jakarta metropolitan area.  
 
Experimental and Control Groups 
 
Of the 64 mothers who returned the consent form, 21 did not meet the criteria for the 
following reasons: Ten children were outside the age range, being either under four 
years old or already six years old; five mothers had not completed Year 12; two were 
separated from their husbands; and four other mothers found difficulties in meeting with 
the researcher because they had full time jobs. Forty-three children whose mother met 
the criteria were then divided into the experimental group and control group. The 
experimental group consisted of those who lived in the same area so that attending 
group meetings would not create any problem. This also meant that the members of the 
group might have come from similar economic backgrounds. 
At first, the number of mothers who constituted the experimental and control 
groups was 17 and 26, respectively. The control group participants exceeded the 
experimental group counterpart because the researcher wanted to involve all possible 
pairs who met the criteria while also taking into account the possibility of attrition,  
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which is usually greater among the control group than the experimental group, as was 
the case with other programs for parents of young children (Gomby, et al., 1999; Olds 
& Kitzman, 1993). One mother from the experimental group withdrew after admitting 
that she faced disciplinary problems with her child which she felt would make 
participation too difficult. Three more mother-child pairs dropped out from the control 
group: One pair withdrew because of the inability of the mother to interact with the 
child without the help of the father; one child became seriously ill; and one pair dropped 
out due to the researcher's inability to establish further contact with the mother who did 
not have a contact number. Altogether 39 mother-child pairs participated at the 
beginning of the study and completed the appropriate Phase 1 measures: sixteen pairs 
for the experimental group and 23 for the control group.    
Care was taken in this study so that the number of children in the experimental 
and control groups were balanced in terms of age (the range was 4;0 to 5;9 years), 
school experience (attending kindergarten and not attending), gender, and job status of 
mothers (homemakers and those working outside the home). There were also equal 
numbers of first or only children and later-born children in each group.  
 
RESEARCH INSTRUMENTS AND ACTIVITIES 
 
In this section, the research instruments and activities used for this study are explained. 
The instruments used were Precursors of Critical Thinking Assessment for Children 
(PCTAC), Mother-Child Interactions (MCI), and the Attitude Scale of Child-rearing 
Practices (ASCP).   
 
Precursors of Critical Thinking Assessment for Children (PCTAC) 
 
The PCTAC was specifically designed for assessing young children's critical thinking 
on an individual basis. The construction of the PCTAC was considered appropriate for 
the purpose of this study because there has not been any measure of critical thinking 
designed for children of four and five years of age. In addition to the difficulties in 
assessing very young children, it may also be that researchers have not specifically 
considered the capacity of such young children to engage in critical thinking. In the 
literature, the youngest age tested for critical thinking is around nine years old (Hudgins 
& Edelman, 1986; 1988; Hudgins, et al., 1989; Riesenmy, et al., 1991). In Davis-
Seaver’s (2000) study involving six and seven year olds, only interviews were used. It is  
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expected that by having a specific assessment like PCTAC, the level of young children's 
critical thinking could be determined, and their progress over a period of time could be 
detected by applying the PCTAC both as a pre-and post-intervention measure. The 
PCTAC was specifically designed for this study and therefore no baseline data was yet 
available; the researcher had to rely on whatever results the assessment would achieve. 
The procedure for the PCTAC’s development is now detailed. 
 
Procedure for PCTAC Development 
 
Preparation 
 
The PCTAC needed to consist of activities that, first of all, would interest children of 
four and five years old and would motivate them to spend the effort necessary to 
accomplish the tasks. To find out about such activities, some preliminary observations 
were carried out to help the researcher develop ideas about things Indonesian children 
of four and five years old were interested in. Usually these were done when the 
researcher had opportunities to visit kindergartens during teacher training courses 
delivered for the Association of Christian Schools, where the researcher worked at the 
time. In particular, the researcher noted what kind of games they played and toys they 
played with, with whom and for how long the play would last, and what topics of 
interest they conversed with peers about. The observations of children were taken when 
they played alone or with other children.  
From these observations, the topics of interest when children between four and 
six years of age conversed included the kinds of presents they received for special 
events, what they usually did at home and with whom they preferred to play, how they 
tried to help with house chores, what television programs they liked to watch, and 
where they went for recreation and holidays. One thing worth noting is that they did not 
talk on any one topic for a long time; usually after two turns each, they changed to a 
different topic of conversation. The same thing could be noted in regard to the kinds of 
toys they played with. Most children kept changing from one toy to another; only a few 
of them played with the same toy for more than 30 minutes or so.     
The researcher also practiced how best to approach young children between four 
and five years of age. To her surprise, it was quite easy to start conversing with these 
children; showing interest in what they were doing without trying to interrupt them 
would usually help. Another strategy was showing them a picture, a book, or a toy that  
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they had never seen before.      
In addition, the researcher conducted meetings with kindergarten and primary 
teachers as well as with parents of children aged younger than teenagers to establish 
how the idea of having autonomous and critical children appealed to them. The idea 
discussed in Chapters One and Two that Indonesian culture usually does not encourage 
the development of critical thinking was also expressed by most teachers and parents 
interviewed. Indonesian parents and teachers expected children to obey rules and 
always consult authority figures before they initiated some action.   
 
Considerations for the PCTAC’s development 
 
At least six considerations underlie the choosing of appropriate tasks for children and 
were taken into account in the development of the PCTAC. These concern the issue of 
type of activities, how to understand the child's thinking process, the cognitive and 
affective dimensions of critical thinking, context-dependent aspects, alternative ways of 
finishing the tasks, and the cultural appropriateness for Indonesian children.  An 
explanation of each issue follows. 
The first consideration is in regard to the dimensions of critical thinking. 
Following suggestions by Ennis (1985), Facione et al. (2000) Hudgins and Edelman 
(1986; 1988), Marshall, et al., 1997) and others (see discussion in Chapter Two under 
the section on Conceptualisations of thinking and critical thinking), the activities should 
allow the researcher to identify both cognitive and dispositional or affective aspects 
involved in processing a task until it is completed.      
Second, a combination of activities should be used in order to allow for both 
physical activities or movements and verbal behaviours to be performed by the children.  
Methodologically, using both verbal and non verbal behaviours is better since young 
children are still in the process of learning to express verbally that which they know 
what they think about (Blank, 1975; Brown & DeLoache, 1983; Garbarino & Stott, 
1989; Siegal, 1997), and their ability to express might be less developed than their 
ability to comprehend. The limitation of using verbal behaviours as the only data source 
is then overcome by using non-verbal performances (Ericsson & Hastie, 1994).    
Third, all activities should allow the researcher to observe how a child goes 
about the process of thinking, meaning that not only the end result is judged. In most 
activities, the child was asked how he or she came to a certain decision. Even though 
the ability of young children to explain verbally is limited, such explanations are taken  
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as some proof of how children process information before (see for instance Gopnik & 
Slaughter, 1991; Markman, 1977). The ability to offer opinions and explain one’s 
reasons, regarded by some as the core of critical thinking (Fisher, 1998; Lipman, 1991; 
Siegel, 1988), was assessed in every PCTAC subtest. Using an appropriate context, that 
is, play setting, the PCTAC tries to tap young children's latent ability to reason or argue 
with an adult, which is also one indicator of their critical thinking (Hudgins & Edelman, 
1986, 1988; Hudgins, et al., 1989).    
The fourth consideration takes into account the uniqueness of the performance 
of young children which is very much context-dependent, rather than context-free 
(Grieve, et al., 1983). Therefore, aspects or elements of both the cognitive and affective 
dimensions of critical thinking were checked across tasks, not just on one task, to allow 
the researcher to gain a more complete understanding of what and how young children 
think critically.    
To address the fifth consideration, alternative ways of finishing the tasks, the 
activities were presented by giving general instructions, with no specific details about 
how to finish a task, so the children would be free to accomplish the task in whatever 
way they think appropriate. In addition, no time limit was applied, so they were allowed 
enough time without any pressure to rush. One thing that distinguishes critical thinkers 
from bad thinkers is that critical thinkers welcome ambiguous situations because they 
can be creative in finding what would be the right thing to do (Costa, 1985). 
Consequently, the tasks presented should allow for several alternative acceptable ways, 
rather than only one way.      
Finally, the activities should be of interest for Indonesian young children of four 
and five years old. While a variety of toys have been used in studies about young 
children's development worldwide, careful attention has to be taken to choose only 
those that are culturally adaptive. This study used items that could be found easily 
around the houses of average people in Indonesia. A series of studies reported in 
Padmonodewo (1999) which focuses on the development of Indonesian young 
children's concepts in science, took a similar approach, simple things such as balls, 
bottles, yarns, and marbles. It was expected that parents could easily grasp the idea that 
ordinary things, not necessarily expensive, could be used to enrich young children's 
thinking. 
Bearing these considerations in mind, the steps followed in designing the 
PCTAC are described below: 
1.  Determining the constructs measured. From analyses of studies on young children's  
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cognitive and affective processes (see Chapter Two under the section on Thinking 
and critical thinking), the researcher identified processes such as observing, 
listening, categorizing, comparing, establishing one's own judgment independently 
of authoritative figures, reasoning and offering opinions, etc.  Following this 
identification, 20 activities were designed based on the six considerations 
mentioned above.    
2.  Expert judgments. All activities together with the instruction manual, were given to 
four experts: three were lecturers in the Faculty of Psychology at the University of 
Indonesia and one was a lecturer in the Faculty of Psychology at the Universitas 
Kristen Krida Wacana. Both universities are in Jakarta, Indonesia. Two of these 
staff had expertise in psychometrics and the assessment of mental functions, and 
have carried out many studies in the areas of intelligence, test construction for 
adults and children, and reading comprehension. The other two staff was 
developmental psychologists working specifically with children and teenagers. 
These experts evaluated all activities individually to decide whether they were 
appropriate for young children and what cognitive and affective processes were 
involved in doing the activities.  Three activities were dropped as a result of 
feedback from these expert judgments.   
3.  First pilot study. The primary goal of the first pilot study was to determine how 
much time each activity would take. Seventeen activities were individually tested 
on seven children, ranging from 3.5 to 8.3 years old. As expected, the time to 
accomplish the activities depended on the capability of the child being tested.  The 
oldest child finished quickest and stated several times how easy all the activities 
had been for her. The activities were definitely for children younger than her age, 
but she enjoyed the different playful settings the activities provided. The youngest 
child, however, seemed to need lots of encouragement; often she asked hesitantly 
whether she was doing the right thing that was expected by the researcher. It was 
also evident that, except for the oldest child, all could sit and do the activities 
continuously for a maximum of 25 minutes, after which they showed some 
disinterest and needed a break before continuing with the next activity.   
4.  Second pilot study. The purpose of the second pilot study was to select a series of 
activities for the final version of the PCTAC. To be included, each of the activities 
should allow for individual differences not only in time needed to accomplish the 
tasks, but also in various ways of accomplishing them, so that a comparison across 
individuals was possible. After modifying certain details to accommodate young  
95 
children's span of attention, all 17 activities were appraised to ascertain validity and 
reliability. This was done with 19 kindergarten students from two classes at 
Sekolah Kristen Penabur in Bogor, West Java, Indonesia whose ages ranged from 
4.0 to 5.11 years old. They were recommended by their respective kindergarten 
teachers who had been asked to select the top five and the bottom five students, 
based on their daily overall performance in their respective classes. The parents of 
these selected students were then sent a consent form and letter asking their 
permission to engage their child in this pilot study. In the letter, the purpose of the 
study was explained and a contact number for enquiries was also included. 
Seventeen activities were then tested individually in addition to administering the 
Wechsler Preschool and Primary Scale of Intelligence (WPPSI). The WPPSI was 
used to determine the construct validity of the PCTAC. The final version of the 
PCTAC used for this study consisted of five subtests that elicited the most varied 
performance from the children. In addition, each of these activities was designed to 
assess specific aspects of young children's critical thinking so that together, they 
would provide a profile of young children’s critical thinking features. These 
subtests were then used in the pre- and post-intervention phases in order to track 
any changes due to the intervention.     
 
Cognitive Aspects Assessed Through the PCTAC Subtests 
 
Table 3.2 features cognitive aspects assessed by each of the PCTAC subtests. The 
references for each cognitive aspect are provided in Appendix B 3.          
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Table 3.2 Cognitive aspects of critical thinking as assessed through the PCTAC subtests 
Name of subtest  1 
Floating 
objects 
2 
Categoris-
ation 
3 
Ordering 
4 
Make 
believe 
5 
Perspective taking 
Nature of test  Visual-
motoric 
coordination 
Visual-
motoric 
coordination 
Visual-
motoric 
coordination 
Verbal  Verbal 
Cognitive aspects          Story 
1 
Story 
2 
Story 
3 
1.   Observing  X  X  X  N/A  N/A  N/A  N/A 
2.   Auditive memory  N/A  N/A  N/A  X  X  X  X 
3.   Inductive/ 
      deductive 
      reasoning 
X  X  X  N/A  N/A  N/A  N/A 
4.   Learning from 
      observing  X  X  X  N/A  N/A  N/A  N/A 
5.   Predicting  X  N/A  N/A  N/A  N/A  N/A  N/A 
6.   Categorizing  N/A  X  X  N/A  N/A  N/A  N/A 
7.   Seriation  N/A  N/A  X  N/A  N/A  N/A  N/A 
8.   Attribute 
      identification  N/A  X  X  N/A  N/A  N/A  N/A 
9.   Applying attribute 
      identification  N/A  X  X  N/A  N/A  N/A  N/A 
10. Modelling after 
      adults  N/A  X  X  N/A  N/A  N/A  N/A 
11. Analysing 
      argument  N/A  X  X  X  X  X  X 
12. Learning from 
      listening  N/A  N/A  N/A  X  N/A  N/A  N/A 
13. Inferencing 
      (some type of  
      reasoning)  
X  X  X  X  X  X  X 
14. Identifying 
      relevant  
      information  
N/A  N/A  N/A  X  X  X  X 
15. Perspective taking  N/A  N/A  N/A  N/A  X  X  X 
16. Determine source’s 
      credibility  N/A  N/A  N/A  N/A  X  N/A  N/A 
17. Creativity  N/A  N/A  N/A  N/A  N/A  X  N/A 
18. Moral reasoning  N/A  N/A  N/A  N/A  N/A  N/A  X 
19. Offering opinions 
      with reason  X  X  X  X  X  X  X 
______________________________________________________________________________________________ 
N/A = not applicable, not needed to accomplish that particular task 
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Subtests of the PCTAC 
 
The main purpose of each subtest and how it was administered are explained below.  
 
Subtest 1. Floating objects  
 
The main objective was to find out whether the child was able to predict whether an 
object will sink or float after a demonstration of floating and sinking objects has taken 
place. It was assumed that a critical child would observe attentively and would be able 
to correctly predict from such observation (Ennis, 1985b; Presseisen, 1985). The child 
was first shown that several objects could either float or sink in the water bucket. 
Without an explanation of why a certain object could float or sink, the child was then 
shown an array of objects and asked to predict which ones would float and which would 
sink. The child was also asked to explain why it was so. The child's prediction should be 
expressed before a particular object was put into water. There were 8 objects such as a 
stainless steel spoon, a melamine plate, a stainless cup, a plastic spoon, and 4 cans and 
bottles of different sizes (some empty and some were filled with water). 
 
Subtest 2. Categorization 
 
The purposes were to find out how a child categorised items and how s/he maintained 
her or his choice of categorisation despite an adult’s attempts to persuade the child to 
change. As shown by Hudgins & Edelman (1986, 1988) and Hudgins, et al. (1989), 
critical children understand why they come to a certain judgment, and therefore will not 
easily change their decision when under pressure from some authority figures to do so. 
For this subtest two the child was shown buttons of varying sizes and colours and was 
asked to classify all the buttons in any way s/he liked, but then the child had to explain 
why they were classified that way. After the child finished with the groupings, the 
experimenter tried to persuade the child to change his or her mind and this was done in 
one of two ways: If the child had already shown groupings according to colour or size 
or both colour and size, the experimenter carried out groupings randomly and then told 
the child that they were better and more colourful groupings with different sizes and 
colours included; however, if the child had not shown the groupings according to size or 
colour, or to both size and colour, the experimenter put all the buttons in groupings first 
according to colour and then according to size. The child was then asked whether s/he  
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liked the experimenter's groupings and had to explain why s/he thought that way. The 
child was also asked whether s/he wanted to change her or his groupings to be similar to 
that of the experimenter's and to explain why s/he wanted or did not want to do so.  
 
Subtest 3. Orderings 
 
Similar to subtest two above, the purposes for this subtest were to find out how the child 
would order things and how s/he maintained her or his position despite an adult’s 
attempts to persuade the child to change. This subtest used the same buttons as used in 
subtest two, and proceeded similarly as subtest two, except that the child was asked to 
order all buttons instead of grouping them.  
 
Subtest 4. Make-believe stories 
 
A child who can operate on make-believe assumptions is assumed to have stepped into 
a higher-order thinking level compared to other children of similar age who cannot do 
so (Wellman, Cross, & Watson, 2001) and a study with Indonesian children confirmed 
this (Wiriaatmadja, 1993). For this subtest, the child was read a make-believe story, and 
then had to indicate what the character in that story would do next, and explained why it 
was so. Altogether, four make-believe stories were presented.    
 
Subtest 5. Perspective-taking stories 
 
Perspective taking, that is, the ability to understand how other people might think, act 
and feel, is considered as part of critical thinking (Ennis, 1985b). In addition, moral 
judgments are also included because according to Lipman (1991), real life 
conversations serve as good settings to discuss moral issues and from here comes 
opportunities for the child to build his or her arguments. In this subtest, the child was 
read a story in which the child her/himself was one of the characters. Then s/he was 
asked some questions about that story.    
The scoring system for each cognitive aspects of PCTAC can be found in 
Appendix B 4, while the validation procedure for PCTAC is reported in Chapter Four.   
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Mother-Child Interactions (MCI) 
 
To assess mother-child interactions, the mother was asked to teach the child in whatever 
strategy she thought was appropriate so that the child would be able to complete five 
puzzles by him- or herself. Before describing in more detail the procedure in designing 
this assessment and how it differed from the PCTAC, the two major reasons why this 
method was chosen amongst other alternatives are explained.   
Firstly, to avoid the possibility of personal biases in a mother’s self reports, such 
as selective recall and possible distortions (Clarke-Stewart, 1973), when the mother is 
asked to talk about her child or about how she would behave towards the child, and not 
in a situation where she is actually interacting with the child (Cohen, et al., 2000; 
Hartmann & Haavind, 1981). Thus, observations of mother-child interactions provide 
more direct assessments of actual behaviours of both the mothers and children. 
Secondly, mother-child interactions have been studied quite extensively to identify how 
maternal variables influence the children’s language, cognitive, emotional, and social 
development. For instance, mother variables such as physical contacts, perceptual and 
verbal stimulations, immediacy of response, the amount of time spent with their infants, 
and overt demonstration of affection are related positively to infant variables such as 
cognitive and motor development, social and play initiative, and ability to cope with 
stress (see a review in Clarke-Stewart, 1973; Martin, 1981). For young children, mother 
variables such as verbal stimulation, the amount of time spent on play, and emotional 
stimulation are related to their young children’s language, intellectual, social, and 
emotional development (Clarke-Stewart, 1973; Clarke-Stewart, VanderStoep, Killian, 
1979). Mothers’ teaching behaviours have also been studied to determine how they 
influence young children’s cognitive development (Pratt, Kerig, Cowan, & Cowan, 
1988; Wood & Middleton, 1975).       
 
Procedure for MCI Development 
 
Assumptions 
 
Vygotsky’s Zone of Proximal Development (Vygotsky, 1978) provided the theory 
underlying the design of the MCI as an alternative method of assessing critical thinking 
in very young children. Assumptions associated with this theory concern the 
spontaneity of behaviours, the idea that a child’s cognition occurs in social contexts,  
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age-related tasks, an opportunity for learning a higher psychological function, space for 
individual differences, and covering both cognitive and affective elements. Details of 
each assumption now follow.    
First, natural settings were preferred over laboratory setting or experimenter-
influenced as this would accommodate the spontaneity of behaviours. This means that 
during mother-child interactions, the experimenter did not try to impose any influence 
so that the interactions unfolded as they would in natural, daily settings.   
Second, a child's cognition occurs in social contexts during interactions with 
others, in this case, his or her own mother. The MCI was tapped into interactive 
processes which normally would spontaneously occur on a daily basis between a child 
and his or her mother in contexts where a mother would teach her child to learn 
something new.  This reflects the significance of Vygotskian’s notion of higher mental 
functions (Vygotsky, 1978; Wertsch & Stone, 1985). 
Third, the assessment to be completed should be age-related even though each 
child would work within his own ZPD. If it was too easy, the child would not need the 
mother’s help, and if it was too hard, the child would feel frustrated of not able to 
accomplish it.   
Fourth, the assessment should create an opportunity for the child to learn higher 
mental functions. The setting chosen was teaching-learning as this type of event 
happens regularly at home in the lives of young children, who still spend most of their 
time at home with their mother. After consulting with four play-group and kindergarten 
principals, the researcher decided to use geometric puzzles. Two specific reasons for the 
choice were: (1) puzzles are gender free, so both boys and girls would enjoy playing 
with them; and (2) puzzles are not popular among parents, and so it would be little 
possibility that the child had experiences solving puzzles prior to the assessment, 
meaning that for each child participant, solving puzzles would be a new activity to 
explore, thus making it a good activity to identify one’s zone of proximal development 
as suggested by Berk and Winsler (1995) and Tharp and Gallimore (1988).   
Fifth, the assessment should allow for individual differences, not only in terms 
of how much time was needed to accomplish the assessment, but also in matters of how 
it was accomplished.      
And finally, the assessment should include both cognitive and affective 
elements, and thus, be holistic in nature.  
Bearing these assumptions in mind, five geometric puzzles, each of which would 
make a square were selected. For the pre-intervention phase, each puzzle consisted of  
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three pieces, and for the post-intervention phase, one of the pieces from each square was 
cut into two so that each puzzle then had four pieces. The reason to change these 
puzzles was to ensure that no learning factor would interfere as usually happens when 
the same instrument is applied as pre- and post-tests measures. A copy of the puzzle 
pieces can be found in Appendix B 5.       
As a measure of children's critical thinking, the MCI is very much dependent on 
the interaction strategies the individual mothers are using, and thus, is interactive in 
nature. This is different from the PCTAC which also measures the children's critical 
thinking that is executed independently by the individual children. The MCI tapped into 
interactive processes which normally would spontaneously occur on a daily basis 
between a child and his or her mother in contexts where a mother would teach her child 
to learn something new. In the PCTAC, the success for completing the task is solely 
dependent on the child's capability; in MCI, the success for the task completion is also 
shared with the mother, as mothers are the ones who teach how to complete the puzzles.  
Before interacting with the child, the experimenter first gave the mother 
opportunities to complete all five puzzles by herself. Only after the mother was 
confident on how to accomplish the task, was she asked to teach her child so that the 
child would be able to proceed by him- or herself.    
 
Categories of MCI 
 
The MCI results in two different sets of behaviours, one for the mother and the other for 
her child. The type of behaviours for the mothers were adapted from categories 
developed for studying mothers’ interactions in work by Block, et al. (1998), Diaz, Neal 
and Vachio (1991), Hartmann and Havind (1981) and Laosa, (1982) and consisted of 
two basic types of behaviours: supportive and controlling. Supportive is used to refer to 
the emotional support and cognitive support categories while controlling is used to refer 
to the prescriptive and pressure categories. These four categories and their sub-
categories are defined as follows:  
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Table 3.3 Categories of mother’s behaviour when interacting with her child 
No  Categories of mother’s 
interaction strategies 
Sub-categories  Description  
Approval   Mother approves of the child's ideas, suggestion, 
or actions 
 
Encouragement   Mother supports, encourages the child, including 
encouraging him- or her to proceed independently 
 
Attribution   Mother’s statements of praise and encouragement 
which point out to the child the quality of work 
s/he is doing or has done, attributing ability, effort 
and competence to the child on the given task 
("You are so smart") 
 
Persuasion   Mother persuades the child to keep working on 
task 
 
Responsiveness   Mother is responsive for the child's momentary 
needs 
 
1  Emotional support: 
Mother verbally 
expresses approval of 
Child’s activity or 
product and/or gives 
non-verbal support to 
keep Child working on a 
task 
Avoiding 
disagreement  
Mother disagrees with the child’s actions, but 
does not confront the child  
 
Questioning   Mother questions the child or makes an 
interrogative suggestion to check how s/he 
understands the rules/game and/or her teaching 
 
Correcting   Mother corrects the child’s action verbally 
 
Suggesting   Mother’s softer commands that suggest the child 
pursue a given course of action. ("Why don't you 
use that piece?") 
 
Explaining   Mother gives information about the rules of the 
game, emphasizes principles or strategies, or 
provides coherent teaching 
 
Reasoning   Mother gives reasons to the child so s/he can 
understand the rules of the game, or talks about 
what may or might have happened according to 
the possibilities the rules create 
 
2  Cognitive support: 
Mother gives cognitive 
support so that Child is 
able to accomplish the 
task  
Modeling   Mother physically demonstrates to the child, how 
to accomplish part of the task  
 
Imperatives   Mother gives directions for the child to follow 
("You must go this way").  
 
3  Prescriptive: 
Mother exercises control 
of situation and/or 
appears overly invested 
in Child’s performance 
Acting on behalf  Mother overly invested in the child’s 
performance; Mother acts on the child's behalf 
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Table 3.3 (continued) 
No  Categories of mother’s 
interaction strategies 
Sub-categories  Description  
Labeling   Mother labels the child negatively (“You are 
lazy”) 
 
Being impatient  Mother is impatient with the child 
 
Being frustrated  Mother is frustrated by the child’s failure to find 
strategy 
 
Being hostile  Mother is hostile toward the child 
 
Feeling ashamed  Mother lacks pride in the child, ashamed of the 
child 
 
Giving up  Mother gives up, retreats from difficulties 
 
Disagreeing   Mother and the child express disagreement openly 
 
Feeling confused  Mother tells the child that mother is confused of 
what to do, and that the child needs to help 
mother 
 
Physical means  Mother communicates to the child via physical 
means 
 
Intruding   Mother intrudes physically in tasks 
 
Ignoring   Mother ignores the child's request, ideas or 
suggestions 
 
4  Pressure: 
Mother pressures Child 
to work at tasks 
 
Discontinuing   Mother discontinues teaching/ interacting for any 
reason 
Except for explaining that was coded once for each new item of information, all behaviours were coded 
according to the frequency with which they appeared.  
 
For the children, behaviours indicating the emergence or the lack of critical 
thinking constituted the main basis for categorisation. The categories indicating critical 
thinking include questioning, independence, evaluating, and adequate task-related 
interest and emotion while dependence, off task-related interest and emotion are 
regarded as indicating a lack of critical thinking. Questioning is further divided into four 
levels and the descriptions for these, together with the other behaviours, are shown in 
Table 3.4.  
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Table 3.4 Categories of children’s behaviour when interacting with the mother 
No  Categories of child’s 
interaction behaviour 
Sub-categories  Descriptions  
Low level  Mechanistic or memorizing questions in which 
there is no effective use of a questioning word; no 
need to ask ("This is plane, right?") 
 
Medium low level  Involves knowledge, recall, or comprehension, 
requires a closed one -word answer ("yes /no") or at 
best one meaningful phrase ("What is its colour?")   
 
Medium high level  Convergent comprehension questions, requires one 
or a few alternative answers composed of one or 
two sentences ("How do we make a square?") 
 
1  Questioning:  
Child verbally asks 
Mother for help in 
accomplishing the 
task or for information 
regarding the task or 
its accomplishment 
High level  Involves application, analysis, synthesis, or 
evaluation ("Why is this triangle like this?") 
 
Initiative   Shows initiative to pursue an action or toward 
accomplishing a task regardless of final result 
 
2  Independence: 
Child shows 
independence in 
pursuing an action that 
could lead to task 
completion 
Stepwise 
processing 
Makes plan spontaneously; combines sub-steps or 
divides an activity into sub-steps; is capable of 
spontaneously using the rules or combination of 
them in a correct and efficient way 
 
Valuing   Child gives comments about the degree of 
success/failure, able to judge the results/actions as 
favourable or unfavourable 
 
3   Evaluating:  
Child’s self-comments 
about the degree of 
success; able to judge 
the results of the rules 
in action as favourable 
or unfavourable 
Disagreeing   Child disagrees with the mother, verbally or in 
action 
Adequate interest  Child shows behaviour which indicates interests or 
shows alert understanding, like verbal extensions of 
the mother's information, questions, comments or 
corrections to the mother’ s plans, develops new 
strategies, etc., distinguishes main from trivial 
matters, may include concentration and persistence 
 
4  Task-related  
Adequate emotion  Emotions that help the child to keep working on a 
task 
 
Passivity   Child sits passively waiting for instructions, 
unresponsive to questions or in other ways 
expresses uncertainty by just doing nothing  
 
Asking for help  Child asks Mother to help  
 
5  Dependency 
Compliance  Child complies to what Mother tells  
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Table 3.4 (continued) 
No  Categories of child’s 
interaction behaviour 
Sub-categories  Descriptions  
Inadequate interest  Task-irrelevant discerning: makes or sticks to plans 
and decisions that are clearly not task-oriented , 
ignores new information, keeps to persistent 
patterns of response failure 
 
6  Off task-related 
Inadequate 
emotion 
Emotions that hinder the child in finishing a task 
including expressing negative, irrelevant or over-
excited reactions. 
Each sub-category was coded every time it was performed and analyses were based on its frequencies.   
 
Attitude Scale of Child-Rearing Practices (ASCP) 
 
As mentioned earlier, mothers’ attitudes toward child-rearing are related to young 
children’s overall competence and are also predictors of the children’s intellectual 
functioning and academic achievement in later years (Gerris, et al., 1997; Holden, 
1995). However, rather than perceiving mothers’ or parents’ attitudes as 
unidimensional, coherent, and stable, Holden (Holden & Edwards, 1989; Holden, 1995) 
has suggested to conceptualise and measure parental attitudes toward child-rearing as 
multidimensional, complex, with a possibility of frequently changing throughout the 
life-span of their children. Following Holden’s suggestion, in this study, mothers’ 
attitudes toward child-rearing practices were regarded as multidimensional and 
consisting of attitudes based on Baumrind’s (1968, 1991) typology of parenting styles 
which preferred authoritative over authoritarian or permissive.   
The ASCP was especially constructed for this study with the purpose of 
detecting mothers' attitudes toward four child-rearing issues: disciplining children, the 
importance of two-way communication, the values of a child’s uniqueness and 
education, and self-efficacy in parenting. The ASCP is a Likert-type scale with 42 
statements to be answered from four options: strongly agree, agree, disagree and 
strongly disagree. Even though some researchers prefer the use of Q-sort rather than 
Likert-type response scales to reduce social desirability bias (Holden, 1995; Holden & 
Edwards, 1989), the researcher was taking into account the possibility of the mother 
participants being reluctant to applying the Q-sort method, which is considered as more 
complicated than Likert-type scale. An even rather than an odd number of options were 
used as use of a middle category has been shown not to be valid and in Indonesia this 
has been practiced in research using Likert-type scales. While the full statements for the 
ASCP can be found in Appendix B 6, details of each subscale including what the high- 
and low-scores mean now follow.    
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Discipline Subscale 
 
The Discipline subscale assesses how mothers perceive the importance of control and 
discipline in parenting their children. There are 12 items assessing mothers' preferred 
style of control, discipline and punishment of their children (Baumrind, 1968, 1991; 
Darling & Steinberg, 1993). A sample item is: “Parents should have control over their 
children’s activities.” Higher scores indicate mothers’ preference toward the 
authoritative, a more inclusive child-centred approach to discipline. A lower score 
indicates mothers’ preference toward the authoritarian, controlling approach to 
discipline. In other words, the higher the score, the less control mothers have toward 
their children.   
 
Communication Subscale 
 
The Communication subscale assesses mothers’ preferred style of communication with 
their children.  Altogether there are eight items which ask how open mothers are in 
discussing family matters with their children (McGillicuddy-DeLisi & Siegel, 1995). A 
sample item is: “I explain to our children the reasoning behind our family rules.” Higher 
scores indicate that mothers are open in discussing matters with their children while 
lower scores indicate that mothers do not discuss matters openly with their children.    
 
Values Subscale 
 
There are ten items assessing mothers' values regarding their children, children's 
uniqueness, and education for children. How mothers value their children, including 
their recognition of a child’s uniqueness and values of education for children, are 
regulating attitudes in parenting (Chen, Stevenson, Hayward, & Burgess, 1995) and 
bear some cultural significance (Stratton, 1988). A sample item is: “Each child should 
be treated differently since each child is unique.” Higher scores indicate that mothers 
value their children’s uniqueness, and therefore give their children a chance to pursue 
what the children think is good for them in the future.    
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Parenting Efficacy Subscale 
 
This subscale assesses mothers’ self-efficacy, beliefs in fate, and responsibility in 
parenting their children. In short, this measures how mothers see themselves as 
responsible for nurturing their own children (Holden & Edwards, 1989). Altogether 
there are 12 items. A sample item is: “Successful parenting depends a lot on luck 
factor.” A high score indicates that mothers feel confident in their roles of parenting 
their children and a low score indicates that mothers feel helpless in parenting their 
children.    
 
Metacognitive Program for Mothers 
 
Only mothers in the experimental group participated in the metacognitive program. The 
purpose of the program was to encourage the development of critical thinking in the 
children through the mothers’ facilitating role. In this section, the rationale and 
principles underlying the structure of the program are described first, followed by a 
description of each session topic.    
 
Finding the Right Approach to Structure the Program 
 
Because critical thinking is not encouraged in Indonesian culture (Chandra, 2004), 
raising children to be critical thinkers or persons is regarded as a peculiar idea. As 
mentioned earlier, previous conversations I had with educators and parents in open 
forums on ideas of raising a generation of critical thinkers seemed to be disappointing. 
This may have been because the idea was not in line with a common goal of "handling" 
children to become obedient, a value that is emphasized in Indonesian and Asian 
settings generally (Chen, et al., 1995; Setiadi, 1986). When mothers were expected to 
do something against the cultural norms, I was curious as to how confident they would 
be, and for how long they would be able to carry on the newly-learned behaviours 
before discouraging comments from their peers might undermine the understandings 
and practices they had been exposed to through the program.    
This in turn presented a challenge to me in terms of how best to structure the 
program. My personal experiences of conducting training courses for adults and youth, 
and in lecturing university students, in addition to informal conversations with youth  
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and young adults, led me to some illuminating insights. When interacting with children, 
teens, and young adults on various occasions, I used lots of explanation and reasoning 
to promote their independence and accountability – both of which are believed to be 
elements of critical thinking (Ennis, 1985a, 1985b). I let them express opinions, 
especially when these were different from those of other people. They could also argue 
for matters on which we did not agree in order for us to come into the same position of 
understanding. However, I came to realise that my interaction strategies were against 
common cultural norms and were not understood, let alone supported by other 
educators and parents who used more directive, controlling strategies when interacting 
with students or children to ensure that they (the adults) would get what they (the 
adults) wanted. Fortunately, positive remarks from young adults on how they felt 
appreciated and encouraged to take independent steps under my tutelage confirmed my 
understanding that the interaction strategies I had been using were in fact suitable. On 
top of this, I had acted on the assumption that each person would be progressing toward 
self-actualisation (Maslow, 1968; 1987), given the conducive atmosphere, feeling of 
acceptance and trust that were provided for the person, in line with what Rogers (1961; 
1969) had practiced with his therapy.    
This personal belief had served as an anchor for me to keep interacting in a 
similar fashion to anyone, regardless of religion, age, or status and despite pessimistic 
(if not negative) comments I received from other educators and parents. This view 
helped me find ways to impart similar conceptions to the mother participants in the 
experimental group even though it would be unrealistic to expect them to change 
completely and permanently over the relatively short time frame of the intervention.   
Ideas from Mezirow's critical theory of self-directed learning (1985) transformative 
learning (1991), and Freire’s (1972) learning praxis provide principles and concrete 
examples on how adults undergo dramatic changes that can bring meaningful changes 
in terms of understanding, perspectives, and actions in their lives. The program 
materials were, therefore, structured based on the following principles: 
1.  Intrinsic motivation. The decision to get involved and stay in the program until all 
sessions were finished should come from within the participants themselves as an 
intrinsic motivation (Knowles, 1984) resulting from critical self-reflection 
(Meziow, 1991), and not because they were promised some external rewards. I 
chose to explain the consequences of becoming involved in this program at the very 
first session. This way, participants were given options to withdraw if they did not 
feel ready to continue involvement in the program.   
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2.  Challenging personal and cultural assumptions. Participants should feel 
challenged, rather than pressured to change their assumptions, perspectives and 
understanding (Mezirow, 1991) about who a child is and what parenting style is 
best to nurture the development of critical thinking. During any session, I should 
act as a facilitator rather than an instructor by presenting the theme of each session 
and the ideas underlying the theme for 20 minutes. This would be followed by 
intense group discussions that gave opportunities for participants to comment on 
any issues related to the theme. To support their feelings of being a responsible 
mother, the participants’ behaviours and actions should never be labelled “wrong” 
by the research team.  
3.  Conceptual changes. Mothers themselves might undergo conceptual changes 
(Thomas, 1996) by reflecting on relevant issues related to the child-rearing 
practices they may have learned from how they were raised by their parents, and 
what type of child they were expecting from the parenting practices they conducted. 
To ease their understanding and acceptance, only one basic theme was dealt with in 
each session, but the discussions around the theme were aimed to be intense, so that 
the participants might see the relevance of the theme to any other areas in the lives 
of their children and themselves as mothers. For every session, some home 
assignments were also provided so the participants could continue learning, either 
through introspection or through other articulating methods such as sharing ideas 
with another mother. In addition, they were asked to try putting what they had 
learnt into daily practice when interacting with their children. A change from being 
a person of culturally obedience to an agent of change was not expected to happen 
instantly; rather ideas were often thought through reflectively and experimented 
with in practice - a condition often occurs in reflective practice (Jarvis, 1987).    
4.  Group discussion. To ensure intense group discussion, small groups of five to 
seven participants who lived in the same neighbourhood were established. This 
would create opportunities for the participants to learn from each other since each 
came with rich experiences that could become sources of learning for others 
(Knowles, 1984).   
5.  Foreseen tension and/or anxiety. Transformative learning has been seen as a 
painful process (Mezirow, 1991) and resistance to learning can be a consequence of 
anxiety or fear of change (Brookfield, 1990). In anticipation of the tension and/or 
anxiety participants would face when they were expected to do something against 
existing cultural norms, the first hour of every session beginning with session two  
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was planned on discussing how the learning from previous session had been 
meaningful for each of the participants and what difficulties they had faced in 
putting the session’s learning into practice. Mothers would need, first, to be 
supportive of these new ideas before being able to guide their children and provide 
an atmosphere conducive to the development of critical thinking.   
6.  Distributed sessions. Distributing learning across several individual meetings with 
enough time to reflect on daily practices, rather than being provided in an intensive 
program that met for only one to three days, was expected to be more successful in 
increasing not only the participants' awareness, but also in allowing enough time 
for participants to reflect on what had been discussed and to determine the 
relevance of the learning to their own context (Brookfield, 1987). This was 
important since participants were expected to gradually build new habits of 
interacting with their children: a habit of paying attention to their individual needs, 
of giving children opportunities to express personal opinions, etc. Similar 
approaches have been found useful for preparing adults to work toward increasing 
the levels of children’s thinking (see for instance, Costello, 2000; Rodd, 1998). The 
metacognitive program was thus delivered across six sessions with at least a five-
week lapse between any two sessions.  
 
Program Sessions 
 
The six sessions covered the topics shown in Table 3.5. The topics were organised so 
that a gradual conceptual change would happen rather than a “shock therapy” approach, 
which would risk seeming like bizarre ideas that could create helplessness and 
confusion for the participants. The essence of nurturing critical thinking was contained 
in topics three and four; the previous two topics led into that understanding, while the 
final two topics provided further practical suggestions.    
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Table 3.5 Critical Thinking Modules for Mothers: Topics by session 
___________________________________________________________________ 
Session                                       Topics 
___________________________________________________________________ 
     1                    Understanding the child’s uniqueness  
     2                    Being a special friend to the child 
     3                    Understanding the child’s inquiring nature 
     4                    Creating a home of inquiry 
     5                    Scaffolding the child 
     6                    Being sensitive toward the child’s developmental needs 
___________________________________________________________________ 
 
A brief description of each session topic is provided here and the first session 
module is explained in greater detail in Appendix B 7 as a sample of how the sessions 
proceeded.   
 
First session  
 
The topic was "Understanding the child's uniqueness" and this functioned as an 
introduction for the whole program. Baumrind's (1991) parenting styles were presented 
so that the participants could think about a range of styles and also identify which style 
they might have been practising so far. The choice of the authoritative style as more 
preferable than that of authoritarian or permissive should come from the participants 
themselves; thus, the researcher should act only as a critical friend posing critical 
questions concerning the advantages and disadvantages of each parenting style. 
Understanding a child’s uniqueness is part of helping the child to develop a sense of 
who s/he is, and this would support the child’s dispositions to respond positively and 
appropriately (Anning & Edwards, 2006). As there were indications that encouraging 
one’s identity is not encouraged in Indonesian cultural contexts (Chandra, 2004; 
Mulder, 1984), this topic was expected to prepare the mother participants to understand 
the link between independence and critical thinking.  
 
Second session 
 
The topic was “Being a special friend to a child” and this was important because during 
the first years of a child's life, the mother might be the child's sole companion. An 
average Indonesian mother would view play as spending time with her child  
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(Patmonodewo, 1993), but not as an opportunity to promote the child's thinking. Ideas 
from Moyles'  (1989) Just Playing: The Role and Status of Play  In Early Childhood 
Education and Uzgiris & Raeff 's (1995) Play in Parent-Child Interactions helped 
develop this session’s materials. In this session, mothers were led to understand the 
importance of play for building a relationship with the child, to understand the 
uniqueness of the child, and to use play to encourage the child’s social and cognitive 
development.    
 
Third session  
 
Under the topic "Understanding the child's inquiring nature", mothers were led to 
understand that asking questions is very natural and very important for young children, 
and when considering this, mothers could play play a significant role in the child’s 
development of critical thinking. From interacting and discussing with parents prior to 
this study, I knew that children’s questions had been annoying for parents. Ideas from 
Sternberg and Williams (1995) on how to respond to children's questions were used to 
help mothers to adjust their responses appropriately to the level of their children's 
questions. 
 
Fourth session  
 
The topic "Creating a home of inquiry" emphasised the importance of dialogues 
between a child and his or her parents as these could cultivate the child towards 
becoming an independent and critical person. A reference from Sigel and 
McGillicuddy-DeLisi (1980) was used to provide parents with ideas on how to become 
a better promoter of their children's critical thinking.   
 
Fifth session 
 
The topic "Scaffolding the child" elaborated more on how, as adults, we could guide 
children to engage in critical inquiry. Lots of personal reflections were expected to take 
place to help mothers reflect on their readiness to take this important role.   
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Final session  
 
The topic "Being sensitive toward the child's developmental needs" would function as a 
wrap-up session where reviews of previous sessions would be provided. For this final 
meeting, the fathers of the children participants were also invited to provide them with 
chances to gain some understanding about what had been provided through the training 
program. Thus, fathers were also expected to furnish the necessary support for the 
benefit of their own children.    
 
RESEARCH PROCEDURES 
 
Building a Rapport with Each Child 
 
Since each child participant was to be seen several times throughout a period of around 
ten months, a good relationship between each child, the researcher and her research 
assistants needed to be established to ensure the ease of data collection, especially data 
on the affective aspects of critical thinking. Rapport with each child was built before 
any data were collected, by visiting the mother-child pair in their home.  
Six final-year psychology students functioned as research assistants to help with 
data collection, but only two participated in any one meeting with every mother-child 
pair. Thus, the same pair would be seen by the researcher and the same research 
assistants throughout the data collection period except for group sessions where all the 
research assistants would present. The researcher first introduced herself and her 
research assistants to the child and asked the child to introduce him- or herself. The 
purpose of the study was explained to the child by simply telling the child that the 
researcher and her friends would like to be the child’s friends and to play with him or 
her and this would include several home visits.  
During home visits, the research team conversed with the mothers on issues they 
had in parenting their children. For the experimental group mothers, the topics of 
conversation would also cover the materials discussed during the previous 
metacognitive program session they were involved with. From this opportunity, the 
researcher could get some ideas on how to relate the metacognitive program materials to 
motherly routines. Care was taken so that during the home visits the research team 
would not provide any counsel nor answer on how to solve the problems mothers had. 
On the other hand, this would be discussed during the group meetings where every  
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participant was encouraged to express her opinion regarding issues faced by other 
participants. The home visits would also benefit the control group children as they could 
get familiar with the research team. This in turn was needed to build a good rapport 
which was essential to accomplish post intervention measures. On the average, every 
home visit would last around between 90 to 120 minutes. 
 
The Research Phases 
 
Both the metacognitive program sessions and home visits were built into the research 
phases and they are shown in Table 3.6 below, together with the measures used at the 
pre- and post-intervention phases both for the children and the mothers.   
 
Table 3.6 Categories of research subjects with their respective treatment and measurements 
Categories of 
subjects 
Pre-intervention 
phase 
Intervention phase  Post-intervention 
phase 
Experimental 
Children 
Completed: 
a. WPPSI 
b. PCTAC  
c. MCI  
Visited in their individual home 
every in-between session 
Completed:  
a. WPPSI 
b. PCTAC  
c. MCI  
Experimental 
Mothers 
Completed:  
a.  ASCP 
b. MCI  
Participated in a metacognitive 
program. 
 
Visited in their individual home 
every in-between session  
Completed:  
MCI  
Control Children  Completed: 
a. WPPSI 
b. PTAC  
c. MCI  
Visited in their individual home 
every in-between session 
Completed:  
a. WPPSI 
b. PCTAC  
c. MCI 
Control Mothers  Completed: 
a. ASCP  
b. MCI  
Did not participate in a 
metacognitive program  
 
Visited in their individual home, 
every in-between session 
Completed: 
MCI  
 
The research design and activities would allow the researcher to observe more 
clearly whether and how mothers in both groups adjusted their teaching strategies to 
make the children gain more control of their own learning. Notice that home visits were 
also done for the control group children and mothers to assure that any differences 
between the experimental and control groups at the post-intervention phase were not 
related to the closer relationship between the researcher and the experimental group 
participants as compared to the researcher and the control group participants. 
Longitudinal studies on early intervention for children reveal that compared to mothers  
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in intervention groups, mothers in control groups tend to withdraw their participation in 
the interventions, due to misunderstanding about the importance of the program and 
how it would benefit their overall life (see for instance, Bee, et al., 1982; Gomby, et al., 
1999).  
 
METHODS OF ANALYSES 
 
Both quantitative and qualitative methods of analyses were used for data collected 
throughout this study.   
 
Quantitative Analyses 
 
Quantitative analyses were applied: 
1.  To identify the strength of relationship between the critical thinking features as 
measured by PCTAC and WPPSI within the child participants as a part of the 
construct validation procedure;  
2.  To determine significant differences, if any, between the experimental and control 
group children on the critical thinking variables, intelligence, and family 
characteristics at the pre-intervention phase; 
3.  To determine the validity and reliability of the ASCP as a measure of mothers' 
attitudes toward child-rearing;  
4.  To determine significant differences, if any, on the critical thinking variables and in 
intelligence within both the experimental and control group children across the 
intervention phases, and between the experimental and control group children at the 
post-intervention phase as a more indirect result of the intervention targeted at the 
experimental group mothers; and 
5.  To determine significant differences, if any, on the interaction strategy variables 
within both the experimental and control group mothers across the intervention 
phases, and between the experimental and control group mothers at the post-
intervention phase as a result of the intervention targeted at the experimental group 
mothers.   
The types of statistical analyses used are described in Chapters Four to Seven in 
the respective sections dealing with the objectives listed above. 
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Qualitative Analyses 
 
These were applied to determine categories of children’s and mothers' interaction 
behaviours and to determine patterns of relationships between the children's critical 
thinking features and the mothers' interaction behaviours. The procedure for MCI 
analyses followed a method commonly used to investigate the effects of scaffolding 
(Berk & Winslar, 1995). This method includes five steps as follows: (1) observation of 
a mother-child pair working together on the puzzle completion task; (2) classification of 
the mother’s interaction behaviours and child responses that occurred during the 
collaborative sessions; (3) observation of the child completing the task independently; 
(4) noting the child’s task performance and behaviour to determine which elements of 
critical thinking were displayed; and (5) analysis of which components of mother’s 
scaffolding were associated with either positive or negative child behaviour and/or 
performance in terms of his or her critical thinking.       
To enable steps one through five to be carried out, all mother-child interactions 
were videotaped. 
 
CHAPTER SUMMARY 
 
In this chapter, the methods used in this study were described, including a description of 
the research design, the research variables, the participants, the research instruments and 
activities, and the research procedures. The use of a pre- and post-intervention control 
group design was justified through the assumptions underlying the choice in order to 
address the research questions. The research variables were discussed under the 
dependent and independent variables sections. Details of the research instruments and 
activities were provided. The final section of this chapter explained the research 
procedures, including a description on how rapport with each child participant was 
built, how the research phases were structured, and how the data would be analysed.    
The next four chapters present the validation of the research instruments, and 
explain in detail how the results of this study were used to answer the research 
questions addressed previously at the last section of literature review in Chapter Two.   
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CHAPTER FOUR  
VALIDATION OF RESEARCH INSTRUMENTS 
 
INTRODUCTION  
 
This chapter presents the validation for the research instruments used in this study.  
First, the validation for Precursors of Critical Thinking Assessment for Children 
(PCTAC) is discussed, including the process of instrument development until the final 
version is used. Second, the validation of Attitude Scale of Child-rearing Practices 
(ASCP) is presented. Third, evidence for the validity and reliability for Mother-Child 
Interaction (MCI) is also provided.   
For the Wechsler Preschool and Primary Scale of Intelligence, no need of 
validation studies was perceived since this is well established for Indonesian children.     
 
THE VALIDATION OF PRECURSORS OF CRITICAL THINKING ASSESSMENT 
FOR CHILDREN (PCTAC) 
 
While a more detailed description of PCTAC has been provided in Chapter Three in the 
section on Research instruments, evidence of its validity and reliability is provided here, 
first from the pilot and then from the main study.    
 
The Validity and Reliability of the PCTAC 
 
The following sources were taken to establish the validity of the PCTAC: 
1.  The literature on critical thinking to identify how critical thinking is conceptualized 
and assessed or tested. This has been provided in the literature review as presented 
in Chapter Two.  
2.  Expert judgements from those having credentials in test construction and/or young 
children’s testing. People who acted as experts have been mentioned in Chapter 
Three under the section on Research instruments and activities. The outcomes were 
17 activities that were judged as appropriate for children around 4- to 6-years old.  
3.  PCTAC subtests - total correlations to determine internal consistency – that is,  
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whether similar traits are being assessed across subtests.  
4.  Correlations with the Wechsler Preschool and Primary Scale of Intelligence 
(WPPSI) subscales to determine how similar the PCTAC and WPPSI constructs are. 
Some overlap among the constructs were expected, but not high correlations 
because these would mean that the critical thinking skills as represented by the 
PCTAC are no different from measures of general intelligence.  
The procedures to establish the reliability of the PCTAC were as follows: 
1.  Determine whether children around 4- to 6- years old (the ages of the children 
participants of the present study), were able to follow instructions on how to 
perform the tasks in the PCTAC. The results from the first pilot study as reported in 
Chapter Three provided evidence for this.  
2.  Determine whether the tasks were too easy or impossibly difficult for the children. 
Some changes over a period of time were expected to occur because the same 
instrument to assess children’s critical thinking would be applied again at the post-
intervention phase. The results from the first pilot study provided evidence for the 
level of difficulty of the tasks. 
3.  Determine whether the tasks could provide range of scores showing individual 
differences. This was important because the aim of the assessment is to reveal 
individual differences in terms of the construct being assessed.  
4.  Determine test-retest reliabilities. A period of two weeks was chosen because it was 
perceived as appropriate for detecting if any changes occurred; if the re-test period 
were shorter than two weeks, results werer more likely to be affected by the 
children’s memories about the tasks, and if it were longer than two weeks, 
developmental changes could occur (Aubrey, et al., 2000).  
5.  Determine whether children were interested and found the tasks engaging.        
The second pilot study was carried out after the third and fourth procedures in 
validation, and the third, fourth, and fifth procedures in reliability testing. This pilot 
study was conducted with 19 kindergartners from Sekolah Kristen Penabur, Bogor, 
West Java, Indonesia. Seventeen activities were administered individually in two 
different days. Even though the report on the first pilot study (described in Chapter 
Three) mentioned the average children could finish these 17 activities within 25 
minutes, the administration of the PCTAC for the kindergartners was divided into two 
different days. This was done to take into account that young children could easily loose 
motivation and interest when engaging in tasks that take more than 15 minutes and in 
turn it would impact on validity.   
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In addition, the Wechsler Preschool and Primary Scale of Intelligence (WPPSI) 
was also administered. While the application of the WPPSI was to establish if the 
experimental and control groups of the present study were similar in intellectual 
functioning, it was also used as a piece of evidence about the construct validity of the 
PCTAC. Five activities that elicited the most varied performances were then selected 
for the final version of PCTAC, and all five subtests were administered again after two 
weeks to check test-retest reliability. Due to illness, the number of children tested for 
test-retest dropped to 13. The results for the validation and test-retest reliabilities are 
shown in the next three tables, Tables 4.1, 4.2, and 4.3, respectively. 
 
Table 4.1 PCTAC total subtests and PCTAC Total score correlations (n =19) 
______________________________________________________________________________________________    
PCTAC subtests              Floating           Button              Button             Make             Perspective          Total  
                                           objects         categories           ordering          believe               taking                score 
______________________________________________________________________________________________ 
Floating Objects    1  .56*  .31 
 
.37 
 
.33 
 
.72** 
 
Button Categories   .56* 
 
 1   .24 
 
.37 
 
.57* 
 
.83** 
 
Button  Ordering   .31 
 
 .24 
 
1  .24 
 
.43 
 
.63** 
 
Make-Believe   .37 
 
 .37 
 
.24 
 
1  .16 
 
.52* 
 
Perspective Taking   .33 
 
 .57* 
 
.43  .16 
 
1  .76** 
 
______________________________________________________________________________________________ 
*   Correlation is significant at the  0.05 level (2-tailed)                  
** Correlation is significant at the  0.01 level (2-tailed)   
 
Each PCTAC subtest has a significant correlation with the total score, indicating 
the subtests are associated with one another in some way. Since the tasks were 
developed based on existing research in the literature concerning critical thinking skills 
and the sorts of tasks that elicit such skills, these tasks were accepted as ways of 
assessing children’s critical thinking skills.     
Each of the PCTAC subtests has a significant correlation with at least one 
WPPSI subscale. Subtest 1 Floating Objects and subtest 2 Button Categories correlate 
significantly with WPPSI subscale Information. These results are rather surprising since 
both subtests are regarded as more performance-oriented than verbal. However, since 
the major aspect in scoring the performance of subtest 1 and 2 are explanations the 
children subjects gave to justify their answers, the significant correlations with subscale 
Information are then understandable. In addition, subtest 2 is also correlated positively 
and significantly with subscale Geometric Design.  It can be concluded that the 
cognitive aspects needed to accomplish Geometric Design, i.e., perceptual and visual-
motor organisation abilities (Sattler, 1992) are also needed to accomplish subtest Button 
categories.     
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Table 4.2 PCTAC subtests and WPPSI subscales inter-correlations (n=19) 
______________________________________________________________________________________________ 
WPPSI subscales             Floating           Button              Button             Make               Perspective       Total  
                                           objects           categories        ordering            believe                  taking           score 
_____________________________________________________________________________________________ 
Information    .54* 
 
.       .67** 
   
.33 
 
.42 
 
.55* 
 
.73** 
 
Vocabulary   -.03 
 
-.17 
 
.15 
 
.47* 
 
.17 
 
.10 
 
Arithmetic    .45 
 
 .36 
 
.46* 
 
.18 
 
.40 
 
.54* 
 
Similarities    .22 
 
 .29 
 
.38 
 
.27 
 
.58** 
 
.50* 
 
Comprehension    .11 
 
-.11 
 
.20 
 
.15 
 
.38 
 
.18 
 
Animal House    .20 
 
 .40 
 
.45 
 
.23 
 
.61** 
 
.56** 
 
Picture Completion    .41 
 
 .20 
 
-.08 
 
.20 
 
-.18  .13 
 
Mazes    .44 
 
 .20 
 
.36 
 
.42 
 
.34 
 
.46* 
 
Geometric Design    .28 
 
 .52* 
 
.16 
 
.35 
 
.49* 
 
.53* 
 
Block Design    .08 
 
 .12 
 
.19 
 
.10 
 
.14 
 
.18 
 
Verbal IQ    .09 
 
 .02 
 
.45 
 
.34 
 
.32 
 
.31 
 
Performance IQ   .14 
 
 .19 
 
.48* 
 
.35 
 
.25 
 
.38 
 
Total IQ   .12   .12 
 
.52* 
 
.39 
 
.32 
 
.39 
 
_____________________________________________________________________________________________ 
*   Correlation is significant at the  0.05 level (2-tailed)                  
** Correlation is significant at the  0.01 level (2-tailed)   
 
But a different type of correlation is found with subtest 3 Button Ordering; it 
correlates positively and significantly with Arithmetic, Performance IQ and Total IQ 
and is the only subtest of PCTAC which correlates significantly with the last two 
measures. As with subscale Arithmetic (Sattler, 1992), subtest Button Ordering requires 
a child to make comparisons and perceptual discriminations. In this matter, subtest 
Button Ordering does better than subtest Button Category which uses the same 
materials as for subtest Button Ordering, and the types of scoring are also quite similar 
for both subtests; it seems that each subtest requires different types of cognitive 
processing. Therefore each subtest was retained as it is.   
Subtest 4 Make-Believe correlates significantly with subscale Vocabulary. It 
seems that the ability to understand words and be able to define words  as required to 
accomplish subscale Vocabulary (Sattler, 1992) are also assessed by subtest Make- 
Believe.  
Subtest 5 Perspective Taking is the only subtest of PCTAC that shows 
significant positive correlations with the most number of WPPSI subscales, that is with 
Information, Similarities, Animal House and Geometric Design. Since subtest 
Perspective Taking is a verbal task, the significant correlations with Information and  
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Similarities are expected. The significant positive correlation with Animal House is also 
understandable since Animal House is assumed to assess short term memory, attention 
span, goal awareness, concentration, and finger and manual dexterity and can also be 
considered as a measure of learning ability (Wechsler, 1967) and some of these 
abilities, such as short term memory and attention span seem to be assessed also by 
Perspective Taking. However, the significant correlation with subscale Geometric 
Design is surprising. It seems that the perceptual and visual-motor organization abilities 
to understand the geometric figures and copy them accordingly that are required to 
accomplish Geometric Design (Sattler, 1992) are also required to accomplish 
Perspective Taking.   
As for the reliability analysis, 13 out of the original 19 subjects who completed 
the PCTAC were tested again after two weeks, and their data were used to establish the 
two-week test-retest reliabilities as shown in Table 4.3. 
 
Table 4.3 Test-retest reliabilities for PCTAC subscales and total score (n = 13) 
________________________________________________________________________________________________________  
                                        Floating            Button                   Button               Make-               Perspective               Total  
                                         Objects           Categories          Ordering             Believe                 Taking                     score  
                                         retest                retest                   retest                 retest                      retest                     retest 
________________________________________________________________________________________________________ 
 
Floating Objects  -.03           
 
Button Categories 
   
.51 
       
 
Button Ordering 
     
.66* 
     
 
Make-Believe 
       
.59* 
   
 
Perspective Taking 
         
.80** 
 
 
Total PCTAC 
           
.91** 
___________________________________________________________________________________ 
*   Correlation is significant at .05 level 
** Correlation is significant at .01 level 
 
As can be seen, subtests Floating Objects and Button Categories do not have 
significant positive correlations with their retest results though the latter is close to 
significance. With Floating Objects, this insignificant correlation is quite expected, 
since the ability to understand the concepts of floating and sinking as measured by this 
subtest, is likely to remain permanent once a child acquires this (Piaget, 1977). In other 
words, if during the administration of this subtest the child acquired the ability to 
understand why an object can float or sink, the subtest might assess a different ability at 
the retesting phase as compared to the ability assessed at the testing phase two weeks 
earlier. As for Button Categories, unlike subtest Button Ordering which has a significant 
correlation with its retest, subtest Button categories has a fairly high correlation with its  
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retest but does not quite reach a 0.05 level of significance. As measures, Floating 
Objects and Button Categories are not as stable as the other subtests of PCTAC. 
Overall, the PCTAC as a test has a high test-retest reliability of .91 which is 
significant at the 0.01 level of probability. Based on these test-retest results, these 5 
subtests were used as PCTAC for both pre- and post-intervention phases, but the first 
two subtest results were used with caution.   
 
The Final Version of PCTAC 
 
The final version of PCTAC used for this study consisted of the same five subtests that 
were validated and checked for their test-retest reliability in the pilot study described 
above. A different scoring system was developed which identified each cognitive aspect 
theoretically assessed by each subtest. Consequently, rather than having a total score for 
each of these five subtests, a score for each cognitive aspect was correlated with the 
total and with each of the WPPSI subscales to help assess the validity of each of the 
critical thinking skills involved in each of the PCTAC subtests. Table 4.4 features the 
cognitive aspects assessed by each PCTAC subtest as confirmed by expert judgments. 
(The experts’ credibility has been mentioned in Chapter Three on section Research 
instruments and activities.)    
 
Table 4.4 Cognitive aspects of critical thinking assessed by each PCTAC subtest 
Name of subtest  1 
Floating objects 
2 
Categorisatio
n 
3 
Ordering 
4 
Make 
believe 
5 
Perspective taking 
Nature of test  Visual-motoric 
coordination 
Visual-
motoric 
coordination 
Visual-
motoric 
coordinatio
n 
Verbal  Verbal 
Cognitive aspects          Story 1  Story 2  Story 3 
1.   Observing  X  X  X  N/A  N/A  N/A  N/A 
2.   Auditive memory  N/A  N/A  N/A  X  X  X  X 
3.   Inductive/deductive 
reasoning 
X  X  X  N/A  N/A  N/A  N/A 
4.   Learning from observing 
     
X  X  X  N/A  N/A  N/A  N/A 
5.   Predicting  X  N/A  N/A  N/A  N/A  N/A  N/A 
6.   Categorizing  N/A  X  X  N/A  N/A  N/A  N/A 
7.   Seriation  N/A  N/A  X  N/A  N/A  N/A  N/A 
8.   Attribute identification 
      
N/A  X  X  N/A  N/A  N/A  N/A 
9.   Applying attribute 
identification 
      
N/A  X  X  N/A  N/A  N/A  N/A 
10. Modelling after adults 
 
N/A  X  X  N/A  N/A  N/A  N/A 
11. Analysing argument 
 
N/A  X  X  X  X  X  X 
12. Learning from listening  N/A  N/A  N/A  X  N/A  N/A  N/A 
13. Inferencing (some  type of 
reasoning)  
     
X  X  X  X  X  X  X 
14. Identifying relevant  
information  
N/A  N/A  N/A  X  X  X  X 
15. Perspective taking  N/A  N/A  N/A  N/A  X  X  X 
16. Determine source’s  
credibility 
N/A  N/A  N/A  N/A  X  N/A  N/A 
17. Creativity  N/A  N/A  N/A  N/A  N/A  X  N/A 
18. Moral reasoning  N/A  N/A  N/A  N/A  N/A  N/A  X 
19. Offering opinions with 
reason 
X  X  X  X  X  X  X 
N/A = not applicable, not needed to accomplish that particular task.  
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Based on these cognitive aspects, a construct-validation procedure was carried 
out against the WPPSI subscales, verbal, performance and total intelligence quotients. 
Each of the WPPSI subscales is assessing a different ability even though as a whole 
they altogether assessing general intellectual functioning (Sattler, 1992). By using each 
subscale and Verbal IQ, Performance IQ, and Total IQ as predictors, the specificity of 
each PCTAC cognitive aspect as a measure of children’s critical thinking could be 
identified. Several cognitive aspects, Information Identification 1 and Information 
Identification 2 (both are from Story 1), does not have significant correlations with any 
of the WPPSI subscales because all respondents scored similarly - that is 2 - as the 
maximum score, thus there was no discrimination among subjects. A similar situation 
also applies to Learning 2 (from subtest 4 Make-Believe), which does not correlate 
significantly with any of the WPPSI subscales because all respondents performed 
incorrectly, and thus all scored 0.   
As for the rest of the cognitive aspects, twelve do not show significant 
correlations with any of the WPPSI subscales. They are Attribute Identification 1 (from 
subtest 2 Button Categories), Attribute Identification 2, Applying Attribute 
identification 2 (they are from subtest 3 Button Ordering), Authentication 4, Make 
Believe (both are from subtest 4 Make Believe), Determining Source’s credibility, 
Information Identification 4 (both are from Story 1 in subtest 5 Perspective Taking), 
Recognizing Logical Consistency 2 (from Story 2 in subtest 5 Perspective Taking),  
Authentication 10, Information Identification 6 and Perspective Taking 3  (all three 
from Story 3 in subtest 5 Perspective Taking).  
This leaves 24 cognitive aspects that have at least one significant correlation 
with at least one of the WPPSI subscales, and 17 of which also have a significant 
correlation with the Verbal IQ, Performance IQ, or Total IQ, or both Performance IQ 
and Total IQ, as are the cases with cognitive aspects Authentication 1, Prediction, 
Category, Authentication 2, and Authentication 3. All correlations   
To ease understanding, similar cognitive aspects across tasks were then 
collapsed into variables, and the scoring system for both the PCTAC cognitive aspects  
and the variables has been provided in Appendix B 4. The correlations among the 
PCTAC cognitive variables and WPPSI subscales are featured in Table 4.5. 
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Table 4.5 Correlations between PCTAC cognitive aspects and WPPSI subscales, Verbal IQ, 
Performance IQ, and Total IQ. 
PCTAC   
variables    
Infor
m.  
Voc
ab. 
Arith
.   Sim. 
Com
p.  
A. 
Hous
e  
Pict 
Com
pl. 
Maz
e 
Geo. 
Desi
gn 
Bloc
k 
Desi
gn 
Verb
al IQ 
Perf. 
IQ  
Total 
IQ  
Informatio
n ident 
Pearson 
Corr  -.194  .119  -.028  -.219  -.087  -.292  -.050 
-
.364(
*) 
-
.375(
*) 
-.256  -.118  -.268  -.258 
   Sig. (2-
tailed)  .236  .470  .865  .181  .598  .071  .762  .023  .019  .116  .476  .099  .113 
Categorizi
ng 
Pearson 
Corr 
.442(
**)  .026  .205  .472(
**)  .070  .099  .225  .307  .279  .405(
*) 
.334(
*)  .255  .373(
*) 
   Sig. (2-
tailed)  .005  .876  .210  .002  .670  .549  .169  .057  .085  .011  .038  .117  .019 
Attribute 
ident 
Pearson 
Corr  .158  -.070  .222  .359(
*)  .026  .104  -.088  .093  .304  .273  .195  .085  .184 
   Sig. (2-
tailed)  .337  .673  .175  .025  .877  .530  .594  .574  .060  .093  .233  .608  .262 
Applying 
attribute 
ident 
Pearson 
Corr  .320(
*)  -.037  .299  .289  -.024  .153  .018  .149  .354(
*) 
.367(
*)  .233  .159  .286 
   Sig. (2-
tailed) 
.047  .823  .065  .074  .885  .353  .914  .364  .027  .022  .153  .334  .078 
Predicting  Pearson 
Corr 
.340(
*) 
.342(
*) 
.106  .129  .141  .164  .167  .401(
*) 
.018  .337(
*) 
.312  .367(
*) 
.408(
**) 
   Sig. (2-
tailed) 
.034  .033  .521  .432  .392  .320  .309  .011  .915  .036  .053  .022  .010 
Learning  Pearson 
Corr 
.143  .302  -.075  .002  .095  .055  -.039  .467(
**) 
.030  .226  .128  .250  .226 
   Sig. (2-
tailed) 
.384  .061  .651  .992  .566  .740  .812  .003  .858  .167  .437  .124  .167 
Recognizi
ng logical 
consistenc
y 
Pearson 
Corr  -.025  .018  -.039  -.163  -.040  -.236  -.021  -.112  -.169  -.184  -.102  -.221  -.180 
   Sig. (2-
tailed) 
.879  .912  .815  .322  .810  .149  .901  .498  .305  .261  .536  .176  .273 
Perspectiv
e Taking 
Pearson 
Corr 
.018  .266  .119  .276  .258  -.034  -.038  .065  .068  .014  .278  .046  .170 
   Sig. (2-
tailed) 
.911  .101  .469  .089  .112  .839  .819  .693  .680  .934  .087  .779  .300 
Moral 
reasoning 
Pearson 
Corr 
.189  .047  .017  .225  -.016  .307  .267  .251  -.004  .280  .143  .317(
*) 
.260 
   Sig. (2-
tailed) 
.248  .775  .918  .168  .924  .058  .100  .123  .981  .085  .387  .049  .110 
Verbal 
Authentic
ation 
Pearson 
Corr  .408(
**) 
.355(
*) 
.063  .331(
*) 
.175  .032  .192  .263  .105  .305  .399(
*) 
.320(
*) 
.410(
**) 
   Sig. (2-
tailed)  .010  .026  .705  .040  .287  .845  .241  .106  .526  .059  .012  .047  .009 
Perform 
Authentic
ation  
Pearson 
Corr  .439(
**)  .142  .151  .343(
*)  .150  .224  .042  .408(
**) 
.393(
*) 
.584(
**) 
.369(
*) 
.456(
**) 
.534(
**) 
   Sig. (2-
tailed) 
.005  .388  .359  .033  .362  .170  .799  .010  .013  .000  .021  .004  .000 
Adult 
Modelling  
Pearson 
Corr  .110 
-
.353(
*) 
.084  .141  -.189  .318(
*) 
-.064  .101  .430(
**) 
.453(
**) 
-.046  .217  .143 
   Sig. (2-
tailed)  .506  .027  .613  .391  .248  .048  .701  .543  .006  .004  .781  .185  .385 
Creativity  Pearson 
Corr 
.360(
*)  .284  .221  .197  .459(
**)  .067  .180  .055  .009  .137  .454(
**)  .155  .353(
*) 
   Sig. (2-
tailed)  .024  .080  .176  .229  .003  .686  .273  .740  .958  .404  .004  .346  .028 
Total 
score 
Pearson 
Corr 
.485(
**)  .183  .245  .423(
**)  .159  .231  .137  .373(
*)  .315  .563(
**) 
.437(
**) 
.407(
*) 
.527(
**) 
   Sig. (2-
tailed)  .002  .265  .133  .007  .334  .157  .405  .019  .051  .000  .005  .010  .001 
**  Correlation is significant at the 0.01 level (2-tailed). 
*  Correlation is significant at the 0.05 level (2-tailed). 
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As for the reliability of PCTAC as a scale, Cronbach Alpha reliability analysis 
was applied for each of these 36 cognitive aspects. While the complete results can be 
found in Appendix C 1, the overall Cronbach Alpha coefficient was 0.79 which is 
considered high. Thus, the scales are accepted as reliable and as assessing variables that 
differ from those of general intelligence scales, but show some overlap with such scales 
(as expected).   
On the basis of the results in Tables 4.4 and 4.5, the measures of critical thinking 
skills available from the PCTAC tasks were accepted as assessing thinking skills that 
are different from those assessed by the WPPSI. Altogether, 13 PCTAC cognitive 
variables were identified. The rest of this thesis is then concerned with the PCTAC 
cognitive variables and not the cognitive aspects. 
 
ATTITUDE SCALE OF CHILD-REARING PRACTICES 
 
Data from the Attitude Scale of Child-rearing Practices (ASCP) were analysed using the 
Rasch measurement model, through the RUMM 2020 computer package (Andrich, 
Sheridan & Luo, 2004). This model is based on latent trait theory and allows 
investigation of the internal consistency and reliability of sets of items forming a scale 
(Andrich, 1988; Rasch, 1960/1980; Wright & Stone, 1979). Since the ASCP consists of 
a set of subscales, the validity of each subscale was assessed separately, rather than the 
scale as a whole. The analyses used to establish the validity and reliability of each 
subscale are presented below, using the Discipline subscale as illustrative of the 
analysis carried out for each subscale. Following that, only a summary of the analyses 
for the other subscales is given. The complete results appertaining to the Rasch analyses 
of the Communication, Values, and Parenting Efficacy subscales can be seen in 
Appendix C 2. 
 
DISCIPLINE SUBSCALE 
 
This scale is used to check how mothers perceive the importance of control and 
discipline in parenting their children. There are 12 items assessing mothers' preferred 
style of control and discipline of their children. Higher scores indicate mothers’ 
preference toward an authoritative approach while lower scores indicate mothers’ 
preference toward an authoritarian approach. In other words, the higher the score, the 
less mothers feel need to have control over their children. The statements are shown in  
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Appendix B 6.   
There are four steps in using the Rasch model to establish the validity and 
reliability of a scale (Andrich & Styles, 2004). First, the locations of the thresholds 
between response categories are examined to ascertain whether the response categories 
for each item are ordered according to expectations. Second, the fit of items and persons 
to the model are considered. Third, the relative locations of the items and persons are 
examined through the item/person distribution graph. Fourth, the order and locations of 
items are appraised to establish whether they are ordered as might theoretically be 
expected. All four of these steps are reported in turn below.  
 
Step 1: Thresholds 
 
In examining whether the response categories (Strongly Agree, Agree, Disagree, 
Strongly Disagree ) for each item are ordered according to expectations, Table 4.6 
below shows that the threshold estimates for the response categories are ordered as 
required, with no item showing disordered thresholds.  
 
Table 4.6 Item threshold location estimates in logits for Discipline subscale 
_________________________________________________________ 
Item                         Mean Item           Threshold locations (logits) 
Statement                 Location               0/1           1/2             2/3 
       _________________________________________________________ 
D02                              0.34               - 0.77      - 0.02           0.79 
D03                              0.47               - 1.80      - 0.49           2.29 
D04                              0.22               - 0.89        0.42           0.47 
D05                              0.31               - 2.32      - 0.05           2.37 
D06                              0.29               - 1.98        0.04           1.94 
D07                              0.39               - 0.40        0.05           0.35 
D08                             -1.83               - 2.13        0.21           1.93 
D09                              0.26               - 1.27        0.20           1.07 
D1                                0.75               -1.85       - 0.36           2.21 
D11                             -2.00               -1.69       - 0.78           2.47 
D12                              0.46               -1.85       - 0.15           2.00 
D14                              0.33               -2.27       - 0.05           2.32          
   _______________________________________________ 
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Step 2: Fit of Items and Persons to the Model 
 
Table 4.7 shows the results of the χ
2test of fit and the log residual test of fit of the items 
to the model.   
 
Table 4.7 Test of individual item fit for Discipline subscale 
Item  Location  SE  Fit Residual  Chi Square  Df  Probability 
D05  0.31  0.13  0.24  0.49  2.00  0.78 
D12  0.46  0.12  0.67  0.68  2.00  0.71 
D14  0.33  0.13  -0.29  2.05  2.00  0.36 
D06  0.29  0.12  -0.62  4.02  2.00  0.13 
D09  0.26  0.10  -2.28  9.86  2.00  0.01 
D03  0.47  0.12  2.09  11.74  2.00  0.00 
D04  0.22  0.09  -3.42  13.64  2.00  0.00 
D02  0.35  0.10  -3.97  18.49  2.00  0.00 
D07  0.39  0.09  -4.55  20.15  2.00  0.00 
D11  -2.00  0.16  2.55  25.15  2.00  0.00 
D08  -1.83  0.14  3.53  36.35  2.00  0.00 
D10  0.75  0.12  3.79  61.50  2.00  0.00 
 
Evaluation of item fit to the model is done using three criteria – the two 
aforementioned statistical tests of fit and inspection of the theoretical item characteristic 
curve and associated observed values for each item. No one test of fit is sufficient to 
make a decision. Inspection of the chi-square values indicates there are two relatively 
large increases – from D11 to D8 and from D8 to D10.  This suggests that items D8 and 
D10 should be considered carefully because they are tending not to fit the model very 
well – both items have low discrimination. The log residual values for these two items 
are 3.53 and 3.79, respectively which support this finding. A graph of the item 
characteristic curve for item D8 is shown in Figure 4.1 below. The graph shows 
expected (continuous curve) and obtained (dots) scores on the item across the range of 
person locations (in logits).  Item D8 is not working as expected according to the model.   
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Figure 4.1 Item characteristic curve for D8 
 
Both D8 and D10 are about using reward and punishment to discipline children, 
depending on whether the children’s behaviours were accepted by the mothers. It 
seemed that all participants (whether generally authoritative or not) used reward and 
punishment quite often as part of their discipline procedures, so that no discrimination 
among participants occurred on these 2 items.   
To illustrate further the difference between a poor-fitting item and a good-fitting 
item, the item characteristic curve for a well-fitting item, D12, is given in Figure 4.2. 
 
 
 
Figure 4.2 Item characteristic curve for D12 
 
After D8 and D10 were deleted from the analysis, the χ
2tests of fit for the rest of 
the items are shown below in Table 4.8. 
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Table 4.8 Test of individual item fit for Discipline subscale after deleting items D8 and D10 
______________________________________________________________________   
          Item           Location         SE        Fit Residual   Chi Square       Df       Probability 
      ______________________________________________________________________ 
D14  0.21  0.13  0.08  0.27  2.00  0.87 
D05  0.19  0.14  0.95  0.73  2.00  0.69 
D06  0.17  0.13  -0.21  1.98  2.00  0.37 
D12  0.34  0.12  1.57  4.61  2.00  0.10 
D09  0.13  0.11  -1.45  7.71  2.00  0.02 
D02  0.24  0.10  -3.73  9.84  2.00  0.01 
D04  0.11  0.10  -3.14  11.37  2.00  0.00 
D07  0.30  0.10  -3.94  14.07  2.00  0.00 
D03  0.36  0.13  3.21  32.70  2.00  0.00 
D11  -2.05  0.16  3.34  40.04  2.00  0.00 
      ________________________________________________________    
 
It now appears that items D3 and D11 also have low discriminations and the 
item characteristic curves indicate they do not fit the model well. When both items were 
deleted, the results of   χ
2  tests of fit are shown in Table 4.9. The item characteristic 
curves of these items, even those with larger values, show fairly good fit to the model 
and thus all these items were retained in the scale. 
 
Table 4.9 Test of individual item fit for Discipline subscale after deleting items D3 and D11 
____________________________________________________________________   
          Item             Location      SE        Fit Residual  Chi Square       Df       Probability 
        _____________________________________________________________________                                         
D06  -0.06  0.13  1.00  2.23  2.00  0.33 
D14  -0.02  0.14  1.26  3.13  2.00  0.21 
D09  -0.09  0.12  -1.09  4.64  2.00  0.10 
D02  0.04  0.11  -3.19  7.19  2.00  0.03 
D04  -0.10  0.11  -2.98  8.91  2.00  0.01 
D05  -0.03  0.14  2.75  10.11  2.00  0.01 
D07  0.13  0.11  -3.73  13.43  2.00  0.00 
D12  0.14  0.13  2.95  22.20  2.00  0.00 
         ____________________________________________________________________ 
 
Step 3: Item/Person Distribution 
 
The next analysis focus on the item and person distributions, to examine the relative 
locations and the width of the distributions of the items and the persons. The graph of 
the distribution of item and person locations presented in Figure 4.3 indicates that the 
items are spread across a wide range of locations and thus assess a variety of levels of 
mothers’ preferred style of control and discipline of their children. There are a few gaps 
mostly at the top and bottom of the scale, that is, in further development of the scale, 
more intense and less intense items could be developed in order to provide more reliable  
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estimates for both very high and very low scoring respondents. Overall, however, the 
items and persons are targetted quite well to each other. The graph also shows that the 
distribution of subjects is spread across the entire range of items. High scores indicate a 
more inclusive child-centred approach to discipline. A low score indicates more 
authoritarian, controlling approach to discipline.   
 
 
Figure 4.3 Person-item threshold distributions for Discipline subscale after deleting items D3, D8, 
D10, and D11 
 
Step 4: Order and Locations of Items 
 
The order and location of items in Table 4.10 provides further evidence of the validity 
of this subscale after deleting items D3, D8, D10, and D11. The least intense item is D4 
and the most intense item is D12. The ordering of items according to intensity is as 
might be expected intuitively. (Note: items were reversed so that a high score 
corresponds to a more child – centred approach)  
Table 4.10 shows that the spread of item mean locations (-0.104 to 0.135 logits) 
is rather narrow, but the distribution of thresholds (as shown in Figure 4.3) is 
acceptable, about  -3 to +3 logits being considered adequate.   
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Table 4.10 Item locations for Discipline subscale in increasing order 
__________________________________________________________________________________ 
 Item       Statement                                                                                                           Location        SE    
__________________________________________________________________________________ 
D04  I have to know how our children behave at school ( R )  -0.10  0.11 
D09  I choose how our children's spare time is best spent ( R )  -0.09  0.12 
D06  I apply strict discipline for our children ( R )  -0.05  0.13 
D05  I don't like being opposed by our children ( R )  -0.03  0.14 
D14  I should have control over our children's activities ( R )  -0.02  0.14 
D02  I have to know every thing our children do    0.04  0.11 
D07  I have to make sure our children behave properly outside the house ( R )    0.13  0.11 
D12  I serve as a judge when our children have conflict among themselves ( R )    0.13  0.13 
  __________________________________________________________________________________ 
 
Reliability After Eliminating Items 
 
As an illustration of how the reliability was affected when items D3, D8, D10, and D11 
were eliminated from the analyses, Table 4.11 below shows the Person Separation 
Indices of reliability before and after elimination of items. It is apparent that not only 
the fit of the set of items, but also their reliability, improved when the misfitting items 
were deleted, even though there were now fewer items. This supports the decision to 
delete these items. 
 
Table 4.11 Reliabilities for Discipline before and after elimination of items D3, D8, D10, and D11 
_____________________________________________ 
                                                   Low                       Items                Person Separation 
                                                   discrimination       eliminated            Index                                                                                                        
                       _________________________________________________________ 
                        Before                                                                                 0.691                                                      
                        elimination  
                        (12 items)                                  
                         
                         After                                                   D3, D8                   0.820          
                        elimination                                          D10, D11 
                        (8 items)                      
                        _________________________________________________________                
 
On the basis of this analysis, the Discipline subscale of 8 items is accepted as 
having construct validity and being a reliable measurement tool. The linearised person 
scores from this analysis were used in further analyses to help address the research 
questions. 
 
Summary of Results from the Rasch Analysis 
 
The summary of results from the analysis of Discipline subscale is as follow:   
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1.  Items D3, D8, D10, and D11 have low discrimination (do not fit the Rasch model 
very well), therefore these four items are omitted from the Discipline subscale. 
2.  All items operate well with 4 response categories. 
3.  The fit of the 8 remaining items to the model is satisfactory, as is the Person 
Separation Index (index of reliability) of 0.820.   
4.  Item locations are spread well but there are some gaps at the top and bottom of the 
scale. The respondents are also spread across a similar range of the continuum.   
5.  The conclusion is that this set of items (with the exception of items D3, D8, D10, 
and D11) can provide valid and reliable measures for mothers regarding their 
preferred styles of control and discipline in parenting their children with a high 
score indicating a more inclusive approach to discipline and a low score indicating  
more authoritarian, controlling approach to discipline.  
 
COMMUNICATION SUBSCALE 
 
Communication subscale consists of 8 items assessing mothers' preferred style of 
communication with their children. The full subscale and the results of the Rasch 
analysis can be seen in Appendix C 2.  A summary of results from the analysis of 
Communication subscale is as follow:  
1.  All items operate well with 4 categories. 
2.  The fit of the items to the model is satisfactory, as is the PSI of 0.733.   
3.  Item locations are well-spread. The persons tend to be fairly homogeneous relative 
to the items.  
4.  The conclusion is that this set of items can provide valid and reliable measures for 
mothers regarding their preferred style of communication with their children. A high 
score indicates the openness of the person to discuss matters with children while a 
low score indicates that the person perceives no need to discuss matters with the 
children. 
 
VALUES SUBSCALE 
 
Values subscale consists of 10 items assessing mothers' values regarding their children, 
children's uniqueness, and education for children. The full subscale and the results of 
the Rasch analysis can be seen in Appendix C 2. A summary of results from the 
analysis of Values subscale is as follows:   
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1.  Items V21,V24, V26, V27, V29, and V30 operate better with 3 rather than 4 
categories.   
2.  The fit of the items to the model is satisfactory, after rescoring the items listed in 
1. The Person Separation Index increased from 0.353 to 0.456, and thus is fairly 
low. 
3.  Item locations are spread fairly wide across the continuum but there are gaps at 
the top end of  the distribution. The subjects are also fairly well spread out, but 
tend toward the more positive end and this “bunching” probably accounts for the 
low reliability (Person Separation Index) of the scale. 
4.  The conclusion is that after rescoring the 6 items as mentioned above, this set of 
items can provide a valid measure for mothers regarding their values of children, 
children's uniqueness, and education for children; however, because the sample 
is so homogeneous, this scale cannot discriminate very well among the mothers.  
 
PARENTING EFFICACY SUBSCALE 
 
There are 12 items assessing mothers' self-efficacy, beliefs in fate and  responsibility in 
parenting their children. The full subscale and results of the Rasch analysis is shown in 
Appendix C 2. A summary of results from the analysis of Parenting Efficacy subscale is 
as follow:  
1.  All items operate well with 4 categories.    
2.  Items PE41 and PE42 were eliminated from the Parenting Efficacy subscale due to 
low discrimination. 
3.  Overall, the scale items are spread across a fairly wide distribution; however, the 
homogeneity of the sample has resulted in a relatively low reliability.   
4.  The reliability (Person Separation Index) is 0.549. 
5.  The subscale, after deleting items PE41 and PE42, can provide a valid measure in 
assessing mothers’self-efficacy, beliefs in fate and  responsibility in parenting their 
children; however, because the sample is homogeneous with respect to these items, 
discrimination among respondents is relatively low.    
 
THE VALIDITY AND RELIABILITY OF MOTHER-CHILD INTERACTIONS 
 
For the validity of Mother-Child Interactions (MCI), an expert judgment content 
validity was applied by involving both thesis supervisors. For mother’s behaviours,  
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thirteen interacting categories adapted from Dias, Neal, & Vachio (1991), Hartman & 
Havind (1981), Heber (1981) and Laosa & Sigel (1982) were used. After careful 
analyses and discussions with both supervisors, the categories for mothers’ behaviours 
were then structured as shown in Table 4.12.    
 
Table 4.12 Categories of mother’s interacting behaviours 
_______________________________________________________ 
                     Supporting children’s                     Discouraging children’s  
                          critical thinking development          critical thinking development 
__________________________________________________________________________________ 
Cognitive aspects   Cognitive support:  
-  questioning 
-  correcting 
-  suggesting 
-   explaining 
-  reasoning 
-  demonstrating 
Prescriptives:  
- imperatives  
- acting on behalf   
Socio-emotional aspects  Emotional support:  
    Verbal: 
-    approval  
-  encouragement 
-  attribution 
-  persuasion 
Non-verbal: 
-  responsiveness 
-  avoiding disagreement 
Pressure:  
     Verbal: 
- labeling 
- being impatient 
- being frustrated  
- being hostile 
- feeling ashamed  
- giving up 
- disagreeing 
- feeling confused 
       Physical actions: 
- physical means 
- intruding 
- ignoring 
- discontinuing 
____________________________________________________________ 
 
As for the children’s behaviours when interacting with the mothers, categories 
were adapted from Hartman & Havind (1981), Heber (1981), and Wood (1983). The 
coding categories are shown in Table 4.13.  
Complete categories and the explanations for each category for these mothers’ 
and children’s behaviours can be found in Appendix C 3.   
As for the reliability of Mother-Child Interactions (MCI), inter-rater agreements 
were carried out for 15 (randomly chosen) out of 39 mother-child interactions that have 
been collected for the pre-intervention phase. These yielded results from 0.92 to 0.99 
and can be considered high.    
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Table 4.13 Categories of Children’s Interaction Behaviours 
______________________________________________     
                        Children’s behaviours when interacting with mothers 
______________________________________________   
                                                                 Categories 
                                                                                                 _________    
 
Cognitive elements   
     Indicating critical thinking   
Lowest level 
Medium-low level 
Medium-high level 
           Questioning 
Highest level 
Initiative             Independence 
Planning 
Valuing             Evaluating 
Disagreeing 
     Inhibitors of critical thinking   
Passive            Dependency 
Ask for help 
   
Task related   Affective elements 
Off-task related 
______________________________________________ 
 
CHAPTER SUMMARY  
 
This chapter presented the results of the validation for three research instruments used 
in this study: the Precursors of Critical Thinking Assessment for Children (PCTAC), the 
Attitude Scale of Child-rearing Practices (ASCP), and the Mother-Child Interactions 
(MCI).   
Now all research instruments are ready to be used for analyzing data to address 
the research questions for this study. The results are presented in the next three chapters.  
Chapter Five presents the features of young children’s precursors of critical thinking at 
the pre-intervention phase, using PCTAC and MCI as the main instruments. Chapter Six 
presents the results of applying PCTAC and MCI again at the post-intervention phase, 
thus revealing the impact of the intervention for the mothers on their children. Chapter 
Seven presents mothers’ interaction behaviours that were found related with the 
children’s critical thinking.   
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CHAPTER FIVE  
FEATURES OF CRITICAL THINKING IN YOUNG 
CHILDREN AT THE PRE-INTERVENTION PHASE 
 
INTRODUCTION  
 
This chapter's main purpose is to answer the research question “What are the features of 
critical thinking in young children at the pre-intervention phase?” As well as being of 
importance in its own right, the question was also posed to establish whether the 
experimental and control group children were comparable in terms of their capacity to 
engage in critical thinking at the pre-intervention phase before the mothers in the 
experimental group engaged in the intervention program. As described in Chapter 
Three, the features of young children’s critical thinking were investigated using two 
research instruments, Precursors of Critical Thinking Assessment for Children 
(PCTAC), and Mother-Child Interaction (MCI) and both were applied as the pre- and 
post-intervention measures.  
Before presenting the results from the assessments of young children’s critical 
thinking at the pre-intervention phase, the child participants’ performance on the 
Wechsler Preschool and Primary Scale of Intelligence (WPPSI) are described. The level 
of general intellectual functioning in the children needs to be established first as this 
may impact on development of critical thinking. The results from the PCTAC then 
follow, including the correlational analyses with family characteristics and the mothers’ 
attitude toward child rearing practices. The last section describes the features of young 
children’s critical thinking, using data from the MCI as evidence.  
 
WECHSLER PRESCHOOL AND PRIMARY SCALE OF INTELLIGENCE (WPPSI) 
AT THE PRE-INTERVENTION PHASE 
 
Ideally, the Wechsler Preschool and Primary Scale of Intelligence (WPPSI) could be 
used to form two groups – the experimental and control groups - according to level of 
general intelligence as is suggested methodologically (Aubrey, et al., 2000). However, 
for this study, this was not possible because the study participants had to be formed into  
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two groups according to their home location. Instead, at the pre-intervention phase, the 
comparability of the experimental and control group children in terms of general 
intelligence needed to be identified so that further comparisons between these two 
groups on the critical thinking variables could be adjusted statistically if necessary 
according to their WPPSI results.  
The profiles of the WPPSI subscales, Verbal IQ, Performance IQ, and Total IQ 
for the experimental and control group children are featured in Table 5.1. 
 
Table 5.1 Profiles of the Wechsler Preschool and Primary Scale of Intelligence IQs and Subscales at 
the Pre-intervention Phase 
_____________________________________________________________________  
WPPSI subscales                    Experimental group                    Control group                                              
                                                      (n = 16)                                    (n=23) 
                                             Mean age = 5 yrs 1 mo            Mean age = 4 yrs 9 mo 
                                                  SD = 4.4 mo                              SD  = 5.6 mo  
______________________________________________________________________________________ 
                                                 M                 (SD)                 M                   (SD)                  t values 
                                              ___________________     ____________________         ________ 
                       Total IQ    98.94    (13.02)   114.96   11.66   - 3.94***  
                     Verbal IQ    92.50     (9.59)   109.48   13.69   - 4.56*** 
Information      9.31     (3.79)    13.30    3.56   - 3.36** 
Vocabulary      9.94     (4.63)    12.04    4.43   - 1.44 
Arithmetic      7.00     (1.55)      9.61    4.97   - 2.36** 
Similarity      7.56     (3.95)    11.52    4.03   - 3.04** 
Comprehension    11.44     (4.55)    14.26    5.35   - 1.72 
            Performance IQ  107.81    (15.61)  118.17  12.46   - 2.21* 
Animal House    32.88    (12.04)    35.87  13.26   - 0.73 
Picture Completion      6.56      (3.20)      7.04    2.71   - 0.49 
Maze    18.00      (6.77)    19.48    5.63   - 0.72 
Geometric Design    12.56      (7.30)    13.17    5.70   - 0.28 
Block Design      7.56      (6.46)    11.91    5.48   - 2.20* 
__________________________________________________________________________ 
*p < .05,  **p < .01,  ***p < .001.  
 
Table 5.1 shows that at the pre-intervention phase the experimental and the 
control groups were significantly different on Verbal IQ (t = - 4.56, p = <.001) and on 
Performance IQ (t = - 2.21, p = < .05) which resulted in a significant difference also on 
Total IQ (t = - 3.94, p = < .001). Further breakdown by the subscales revealed where the 
two groups were different. In regard to the Verbal IQ, the two groups differed 
significantly on Information (t = -3.36, p = .002), Arithmetic (t = -2.03, p = .03), and 
Similarity (t = -3.04, p = .004). In regard to Performance IQ, they differed only on 
Block Design (t = -2.20, p = .04).     
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These results were not expected as, ideally, no differences should be evident 
before the intervention took place. Since the participants’ recruitment was based on 
areas of home location, and there were no differences between the experimental and 
control groups in terms of the family characteristics (as shown in Table 5.3 on page 20), 
these differences in terms of their general intellectual functioning were rather 
surprising. Therefore, when analyzing data at the post-intervention phase, these group 
differences on Total IQ had to be accounted for appropriately, so that the effectiveness 
of the intervention could be determined apart from differences in general intellectual 
achievement. The participants’ performance on PCTAC is reported in the next section.   
 
RESULTS FROM THE PRECURSORS OF CRITICAL THINKING ASSESSMENT 
FOR CHILDREN (PCTAC) AT THE PRE-INTERVENTION PHASE 
 
Table 5.2 shows the performances on PCTAC critical thinking variables for the 
experimental and control group children. To get an overall picture of how these groups 
performed, the maximum available score, mean, standard deviation, and ranges of 
scores for each precursor of critical thinking variable, the total score for PCTAC, and 
the t-values from independent t-tests are shown.     
The assessments of young children’s precursors of critical thinking through the 
PCTAC at the pre-intervention phase revealed a significant difference on the PCTAC 
total score (PCTAC Total) between the experimental and control groups (t test = -3.44, 
p = .002) where the control group outperformed the experimental group. As with the 
results from the WPPSI, this result was not expected since the assessment was applied 
before the intervention took place; ideally, both groups should have performed equally 
well on average. 
Both groups performed below the maximum available score of 28 at this pre-
intervention phase. As Table 5.2 shows, the control group performed better than the 
experimental group on five of the PCTAC variables, and these include Categorizing (t 
= -2.27, p = .034), Attribute identification (t = -3.60, p = .001), Applying attribute 
identification (t = -2.70, p = .01), Performance authentication (t = -3.02, p = .005), and 
Creativity (t = -2.08, p = .045). No other difference on the precursors of critical thinking 
variables between the experimental and control groups was significant. Hence, there 
was room for improvement over time - these measures can be used to track changes as a 
result of intervention.  
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Table 5.2 Profiles of the Precursors of Critical Thinking Assessment for Children (PCTAC) at the 
Pre-intervention Phase 
____________________________________________________________________ 
Critical thinking variables      Maximum               Experimental group                        Control group                               
                                                   score                          (n = 16)                                         (n = 23) 
______________________________________________________________________________________________________ 
                                                                      M              SD                            M             SD                        t values 
                                                                  __________________              _________________               _________                              
Total score    28  12.17          (3.26)  
Range = 7.25 – 18.56 
15.58          (2.71) 
Range = 11.50 – 20.93 
- 3.44** 
         
Information identification      2     1.83          (0.25) 
Range = 1.60 – 2.00 
  1.75          (0.19) 
Range = 1.60 – 2.00 
  1.09 
         
Categorizing      2    1.44          (0.63) 
Range = 0.50 - 2.00 
  1.83           (0.32) 
Range = 1.00 - 2.00 
- 2.27* 
         
Attribute identification      2    1.00          (0.55) 
Range = .050 - 2.00 
  1.61           (0.48) 
Range = 0.50 - 2.00 
- 3.60** 
         
Applying attribute 
identification 
    2    0.97          (0.53) 
Range = 0.50 - 2.00 
 1.44            (0.53) 
Range = 0.50 - 2.00 
- 2.70* 
         
Predicting       2   1.09           (0.82) 
Range = 0 – 2.00 
1.34             (0 .54) 
Range = 0.33 – 2.00 
- 1.08 
         
Learning      2   0.44           (0.44) 
Range = 0 – 1.00 
0.35             (0.35) 
Range = 0 – 1.00 
  0.68 
         
Recognizing logical 
consistency 
    3  1.99            (0.35) 
Range = 1.00 – 2.38                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
1.92             (0.33)  
Range = 1.13 – 2.38 
  0.62 
         
Perspective taking      2  0.34            (0.30) 
Range = 0 - 1.00 
0.37             (0.38) 
Range = 0 - 1.50 
- 0.23 
         
Moral reasoning      3  0.78            (0.45) 
Range = 0.50 – 2.00 
1.09            (0.54) 
Range = 0 – 2.00 
- 1.94 
         
Verbal authentication       2  0.77            (0.53) 
Range = 0.17 - 1.67 
0.98            (0.45) 
Range = 0.17 - 1.54 
- 1.33 
         
Performance 
authentication  
    2  0.62            (0.55) 
Range = 0 - 1.88 
1.16            (0.56) 
Range = 0.31 - 1.88 
- 3.02** 
         
Adult modelling      2  0.50            (0.82) 
Range = 0 - 2.00 
0.91            (0.85) 
Range = 0 - 2.00 
- 1.53 
         
Creativity      2  0.42            (0.59) 
Range = 0 - 1.33 
0.84            (0.67) 
Range = 0 – 2.00 
- 2.08* 
___________________________________________________________________ 
* p < 0.05     ** p < 0.01  
 
To gain a more detailed understanding of the features of young children’s 
precursors of critical thinking and how the participants performed on these variables 
before the intervention took place, the descriptions are given below under the 
appropriate headings for each variable in turn. For precursors of critical thinking 
variables where no significant difference was found between the experimental and the 
control groups, the descriptions are provided for all child participants as a whole and  
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these are addressed first. For those precursors of critical thinking variables where the 
differences between the experimental and the control groups were found to be 
significant, the descriptions are provided for each group, in order to appreciate their 
differences before the intervention took place and these are presented second.  
Across the PCTAC subtests, individual differences were noticed. At this pre-
intervention phase, no one achieved maximum performance on the PCTAC. But this 
was good so that higher scores on the PCTAC at the post-intervention phase could be 
resulted, either as the results of maturation as would be the case for the control group 
children, or both maturation and mothers’ promoting efforts as would be the case for the 
experimental group children.   
 
Information Identification 
 
Information identification was identified from the three stories presented verbally as 
subtest 5 Perspective Taking. Among all precursors of critical thinking variables 
assessed through PCTAC at the pre-intervention phase, the participants' scores for this 
variable was the highest thus making it the easiest task to accomplish. All 39 
participants could identify relevant information in Story 1 that included identifying 
what happened to the toy (‘fell into a dirty pond’) and what was in the advice offered by 
the friend or by the mother. But similar success on information identification did not 
happen for Story 2 and Story 3. In Story 2, three participants did not recognize that 
Ferdi was the right person to receive a birthday greeting, and 18 participants failed to 
identify that a clown also appeared at the party. In Story 3, all but one participant could 
remember who broke the toy. Across the three stories, 18 (46.15 %) participants 
correctly identified all five pieces of information, 20 (51.28 %) participants identified 4 
correct, and one (2.56 %) participant got 3 correct. The easy task to identify was 
facilitated by the perfect performance on the first and second questions (“What 
happened to the toy?” and “Whose birthday is it?”)     
As each story was told verbally, the performance of the participants on this 
variable shows that these young children were quite capable of retaining memories of 
stories told verbally and then to retrieve appropriately whatever information was 
needed. This is not surprising since there is evidence that 3- and 4-year olds are capable 
of voluntary memory, and it is facilitated by contexts or activities that would suggest 
using mnemonic strategies (Weissberg & Paris, 1986) - in this study, a request to 
remember. Because the participants are still in the egocentric phase (Piaget, 1928),  
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placing the participants themselves as one of the story heroes, might give extra credit to 
their involvement in making decisions on how the story should proceed, and this might 
account for this memory ability. More evidence is needed before such a conclusion can 
be made.  
 
Categorizing 
 
Categorizing was assessed through subtest 2 Button Categorizing and subtest 3 Button 
Ordering and refers to the ability of the child to put all buttons provided into groups 
(subtest 2) and orderings (subtest 3) using the same buttons as stimuli. There were 
significantly more participants in the control group (73.91 %) than in the experimental 
group (50 %) who were able to categorize buttons into at least three groups and into at 
least three different orders (95.65 % of the control group and 75 % of the experimental 
group).   
Not all participants categorized and ordered their buttons according to the 
physical attributes of the buttons, which were colour and size. Some participants 
jumbled up the buttons of mixed colours and sizes. From the participants' comments we 
could figure out how they viewed these buttons and the tasks to arrange them into 
groups and orderings: "I want to play with them ...." (expressed in subtest 2) and "They 
are so colourful. The train wants to turn here and there ... " (expressed in subtest 3) 
from one participant in the experimental group, and "They are beautiful, this was, like a 
rainbow, so colourful. This is flower, eggs..." (expressed in subtest 2) and " (the 
buttons)...like houses (expressed in subtest 3) came from another participant in the 
control group.    
Participants from both groups did not succeed in achieving maximum 
performance for this categorizing variable in subtest 2, but they were able to complete 
some orderings in subtest 3. It seemed that the idea of classifying things into groups was 
not understood by several participants; the researcher had to explain first what was 
meant by classifying (in Indonesian language “mengelompokkan, membuat jadi 
kelompok”) while also trying not to give any clue that might lead them into the 
maximum performance. Those who failed to perform on this task might indicate 
minimum cognitive stimulation from their environment, as suggested by a longitudinal 
analysis from Elardo, Bradley, and Caldwell (1975) and again emphasized by Wade 
(2004). In contrast, putting things into an array as was asked in Button Ordering seems 
to be very natural to them. How the children categorized and ordered the buttons and  
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whether they applied the strategy to all buttons is explained further under the headings 
Attribute identification and Applying attribute identification below. 
 
Attribute Identification 
 
While Categorizing refers to the ability to categorize buttons into groups and orderings, 
Attribute identification refers to the ability of a child to identify the physical attributes 
used when making such button categorizing and orderings. All buttons could be 
categorized according to only colour, only size, or both colour and size. At least three 
different practices were identified by observing how the participants did their button 
categorizing and ordering.  
First, those who were able to categorize buttons into at least three different 
groups and three different orderings did so by applying both colour and size as criteria. 
The majority of participants from both groups - 64.10 % when doing categorizing and 
87.18 % for ordering - were able to perform up to these levels. As mentioned 
previously, there were significantly more participants in the control group than in the 
experimental group who were able to make button categories (73.91 % and 50 % of the 
control and experimental groups, respectively) into at least three different groups and to 
make button orderings into at least three different orders (95.65 % and 75 % for the 
control and experimental groups, respectively).   
Second, a smaller number of participants used only one physical attribute, either 
colour or size, but not both, for their button categorizing (12.5 % and 21.74 % for the 
experimental and control groups, respectively), and button ordering (25 % and 4.35 % 
for the experimental and control groups, respectively).   
Third, an even smaller number of participants did their button categorizing (37.5 
% and 4.35 % from the experimental and control groups, respectively) and ordering in a 
random manner; they used buttons from varieties of colour and size and compiled them 
into groups or orderings, with no apparent criterion being used. But when asked by the 
researcher, these children stated that they were indeed the groups and orderings of 
buttons. Clearly this last group did not understand what classifying and/or orderings 
were. 
Compared to size, colour was more appealing as a criterion - more participants 
based their button categories and/or orderings on colour than on size. That there were 
three distinctive colours (brown, red, and green) of button used compared to four 
different sizes of button with gradual differences might account for the easiness of  
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colour to be identified as the criterion to categorize and to put into order. Those with 
such ability indicate that they are capable of applying unambiguous criteria ((Lunzer, in 
Piaget & Inhelder, 1964) even though they might be still in stage 2 of seriation which 
involves spontaneous use of one of the two properties, but an inability to synthesize two 
criteria (Piaget & Inhelder, 1964).   
 
Applying Attribute Identification 
 
This variable refers to the ability of a child, after identifying a certain physical attribute, 
to apply this attribute identification consistently to all buttons provided. Even though 
either colour or size, or both colour and size were used to categorize and to put the 
buttons into order, the criterion(a) might not necessarily be applied to all buttons. Only 
14 participants (three from the experimental group compared to 11 from the control 
group) applied their attribute identification consistently to all buttons in subtest 2, while 
17 participants (five from the experimental group as compared to 12 from the control 
group) did similarly in subtest 3. Thus the majority of the participants showed 
inconsistent performance: some buttons were clearly categorized by their colour, or 
size, or both colour and size, while the rest of the buttons were mixtures of different 
colours and sizes.  
There was a striking difference between those who consistently categorized or 
ordered the buttons according to some criteria and those who did this randomly. The 
first group carefully examined each button and looked at the other buttons already put 
into groups or order before putting the next button in a certain group or order. On the 
other hand, the latter group just put a button next to the last button in the group or order 
without inspecting it to see whether it was matched in colour or size with the previous 
buttons. 
 
Predicting  
 
Predicting refers to the ability of a child to predict whether an object would sink or float 
when put into a water bucket (from subtest 1 Floating objects), and to state the right 
reason why it would do so. No difference between the experimental and the control 
groups was found for this variable. Differences of performance indicating different 
understandings of the concept of objects floating can be noted. Twenty-two out of 39 
participants were regarded as understanding the concept of floating. Of these 22  
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participants, 9 could already predict well even on the first trial, thus indicating that they 
understood the concept of floating before they engaged in the task. Cognitively, little 
can be deduced from these 9 children since they might have learned it before they met 
the researcher. But affectively, their enthusiasm to engage in the task was similar to 
those who were not able to predict yet; both types of children were equally eager to find 
out whether or not their prediction was right when each object was put in the water.     
The remaining 13 participants who understood the floating concept were able to 
figure out the concept of floating on trials subsequent to the first trial, after more 
observations were made. This meant that the trials had helped them grasp the concept of 
floating objects (more description on the Learning variable is given under the heading 
of Learning below). Across trials these participants showed inconsistent answers; for 
some trials they could predict well and gave correct reasons, but for some other trials 
they predicted correctly but with wrong reasons, and in still other trials they could not 
predict correctly but knew the right reason for an object being able to float or sink. 
Some of these participants were careful enough not to state any prediction nor the 
reason in earlier trials; but then after observing how the objects "behaved", they would 
begin to predict correctly with the right reasons. For them, saying "do not know" or "not 
sure" had been a safer way than giving a prediction and a reason that could be wrong. 
Some other participants associated their predictions and reasons with water, either 
inside the objects or in the bucket. This expressed understanding seemed to guide them 
in observing how water helped determined whether the objects floated or sank, and in 
later trials they could predict well whether a certain object would float or sink and state 
the right reason.   
Those who could not predict at all nor state reasons often had facial expressions 
that showed they had no idea of what was going on. Their comments were associated 
with the strength or the size of the objects ("this is strong" when pointing to the object), 
or with the material an object was made ("it is made of metal"), or with water inside or 
outside the objects ("this thing has water in its body"), or with water in the bucket. They 
finally gave up saying they did not know what made objects float or sink in water. In 
short, some children were able to perform well from the start on this predicting variable, 
some grasped the concept after some trials, and some were not able to understand the 
concept even after at least eight trials. 
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Learning 
 
This variable is defined as the participants' ability to learn from immediate experiences, 
both from the floating objects (taken from subtest 1 Floating object) and from make-
believe stories (from subtest 4 Make Believe). No difference was found between the 
performance of the experimental and the control groups on this variable.   
Overall, the participants' performance for subtest 1 Floating objects was much 
better than that on subtest 4 Make Believe. This is not surprising since in subtest 1, the 
participants could check directly whether their ‘hypothesis’ of what made a certain 
object float or sink was accurate by observing when each object was put into a water 
bucker. In contrast, in subtest 4, the clue as to whether the participants’ "hypothesis" 
about the answer was right or wrong was provided only for the introductory story and 
not for the rest of the four stories.    
While the floating concept was understood by nine participants (or 23.08 %) 
even before the testing situation took place, all participants were rather surprised to hear 
the make-believe stories. Their surprise was expressed by repeating again what the 
researcher had just said, or by looking directly into the researcher’s eyes, or by stating 
that what was told in the story was indeed a strange thing happening. It seemed that 
make-believe situations did not make sense to the participants. The researcher then 
again explained that it happened in a far away country.      
For subtest 1 Floating objects, only 22 participants (56.41 %) showed the 
understanding of the floating concept. All 39 participants completed eight trials but 8 
children (20.51 %) were also given three extra trials. Five children benefited from these 
additional trails while three participants were still unsuccessful even after 11 trials. This 
indicated that more trials might give more learning opportunities. In dynamic testing 
(Grigorenko & Sternberg, 1998; Mearig, 1987), additional trials like those used in this 
study were justified because the purpose of assessment was to identify latent abilities 
and not merely developed abilities. Apparently, children acquire their cognitive 
competence differently (Meadows, 1996), thus, the amount of trials needed before the 
floating concept was understood might vary across individuals. 
 For subtest 4 Make Believe, all participants completed four make-believe 
question-answer stories and no more trials were given since there was no indication that 
they would learn from immediate experience of reasoning in make-believe if such 
opportunity was provided. Of 39 children, only 6 could give one correct answer 
according to make-believe reasoning, and these were given for earlier rather than later  
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trials. More details about the nature of their answers are given under the headings of 
Verbal authentication.  
This learning variable shows that participants were able to learn from immediate 
experiences when feedback on the results of their learning was provided directly. It is 
worth noting that in this study, successful performance in learning was unrelated with 
gender, age, or school experiences, thus indicating that some other mechanism – 
probably general intelligence - might operate for their success.  
 
Recognizing Logical Consistency 
 
Assessed through subtests 4 Make Believe and 5 Perspective Taking, this variable refers 
to the ability of a child to recognize the logical consistency in the verbal-presented 
information. In order to do so, the child had to make implicit connection among 
information presented earlier.   
As for subtest 4 Make Believe, all participants were not yet able to perform 
make-believe reasoning. Instead of giving the correct answers based on make-believe 
reasoning, they used common sense and felt sure that their answers were correct. For 
example, most participants answered that Mickey would ask for no more food (after 
being told that in Mickey Mouse’ place, if any one feels full already, she would ask for 
more food). And when asked why Mickey would do that, they answered “because 
Mickey feels full, if anyone feels full, he would ask for no more food.” Of 22 who gave 
correct answers, only 6 could supply the proper make-believe reasoning, but this was 
given at earlier and not later trials, indicating that make-believe reasoning was difficult 
to use. As suggested by Wiriaatmadja (1993) in his study with Indonesian participants, 
kindergartners might benefit from make-believe training when required to explain why 
certain answers were perceived as right or wrong. For subtest 5 Perspective Taking, all 
but two children could answer and their answers were correct for both questions (“Who 
should receive a present?” and “Who should receive a balloon?” taken from Story 2), 
hence this task did not discriminate among children well enough at this pre-intervention 
phase. Whether such a measure would be useful in tracking change over time would be 
known when analyzing results from the post-intervention phase.  
The similarities of the events told in subtest 5 to the events in the children’s 
daily life as compared to the strange ideas presented in make-believe stories might 
account for subtest 5’s better performance.   
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Perspective Taking 
 
This variable refers to the ability of a child to explain and to predict people’s behaviour 
and was taken from Stories 1 and 3 in subtest 5 Perspective Taking. In order to do so, 
the child should be able to identify needed information (labeled as information 
identification). The participants’ score for this variable, regardless of group 
identification, was the lowest score among all PCTAC variables even though their 
scores in several information identification sub-variables were almost maximal. When 
asked whether the toy should be washed or dried under the sun (Story 1), only 3 
participants could refer back to whose advice they were following, their friend or their 
mother. When asked to identify what feeling their friend might have when his or her toy 
was also being destroyed and why that friend would feel that way, only 1 participant 
was able to answer correctly, most just answered "don't know."  Twenty-three 
participants, however, were able to mention what the friend should do to make up his or 
her mistake of breaking the participant's toy. Most of them stated that buying a new toy 
for the participant would be a good make-up action from that friend.     
The participants’ performance on this variable showed that the participants' 
perspective taking was still centered on what was good for him- or herself, thus 
providing evidence for the egocentric nature of young children’s thinking (Piaget, 
1928).   
 
Moral Reasoning  
 
Moral reasoning refers to the ability of a child to reason according to moral principles 
and this was taken from Story 3 in subtest 5 Perspective Taking. Thirty-six (92.31%) 
out of 39 participants could figure out what type of action she or he should do to the 
naughty friend.  Most of them (28 participants or 71.79 %) however, mentioned 
destroying the friend's toy, rather than continue playing. When asked for a specific 
reason why they did so, they stated that the friend was naughty, so it was alright to 
make revenge since the friend first destroyed his or her own toy. All these answers 
indicate that most participants were concerned with self-oriented consequences of 
behaviour which were one of indicators of the lower level of moral reasoning 
(Eisenberg, 1982). Of 8 subjects who mentioned that they would also like to continue 
playing with the friend, only 5 could state the reason for doing so, such as "It's okay, I 
have many toys," or, "Don't worry, playing with him is fun," or "The friend is no longer  
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naughty" that entitled them to get a better score. Notice that these comments were taken 
not from the story but from their daily experiences, meaning that they contribute 
information from outside the story to the story to support justification for their answers.   
 
Verbal Authentication 
 
This variable is defined as the ability of a child to offer opinions with good reasons. 
This was assessed through subtests Make-Believe and Perspective Taking. A complete 
table containing the participants’ reasons for Make-believe can be read in Appendix D 
1. 
For subtest 4 Make-believe, only one participant did not express her opinion as 
to why a certain action could happen. The other 38 participants offered their opinions 
for each action taken. However, only 6 children had reasons relevant for the setting of 
the make-believe stories, although the make-believe reasons were not consistently 
expressed across the four make-believe question-answer stories. Therefore, it can be 
concluded that all participants were not able to offer make-believe reasoning. Further 
descriptions of the participants’ performance for subtest 4 Make Believe have been 
given under the heading of Recognizing logical consistency.  
For subtest 5 Perspective Taking, all participants could reason why they chose a 
particular action in at least one of three stories. For Story 1, 21 participants (53.85 %) 
chose to follow the story mother’s advice for the right reason (“wash the toy”) to get the 
toy clean again. Seven (17.95 %) however, chose to follow the friend’s advice so they 
could play sooner.  One boy reasoned out that it was better to follow the friend’s advice 
because the friend already had similar experience. Still another boy stated that the friend 
appeared to be naughty and tended to destroy toys, so it was better to follow the 
mother’s advice. Notice that the reasons provided by these two boys were based on 
information which did not come from the story as it was originally presented. 
Altogether 13 participants (33.33 %) did not give an answer for this “why” question; 
they simply said they did not know what to do.   
For Story 2, 22 participants (56.41 %) could state the right reason for Ferdi 
being congratulated. However, only 21 (53.85 %) could explain why Ferdi should 
receive a birthday present, even though 30 (76.92 %) could correctly figure out who 
should receive a birthday present. When asked “who” should receive a balloon and 
“why” that person should receive the balloon, only 11 (28.20 %) could give reasons 
(such as “It was me who got a balloon because Mama is not having a birthday” or “I  
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received a balloon because Mama is an adult”) and only 8 (20.51 %) gave good reasons 
(such as “Only children received a balloon and I am a small child”). For Story 3, only 
three (7.69 %) participants stated the reasons why the toy needed to be mended or why 
it was better to buy a new one. The rest did not give any answer.     
Results for this verbal authentication variable that indicate very young children’s 
reasoning ability needs to be interpreted cautiously. In particular, how they backed up 
their answers from information outside the original presented verbal stimuli might be 
seen as confabulation, but from the children’s perspective, this was justified. This also 
provides evidence that the participants were still in the egocentric phase (Piaget, 1928).    
 
Performance Authentication 
 
This variable is defined as the ability of a child to offer opinions with reasons, thus it is 
similar to verbal authentication. The difference lies in using objects rather than verbally 
presented stimuli as used for verbal authentication. Performance authentication scores 
were derived from subtest 1 Floating Objects, subtest 2 Button Categorizing and subtest 
3 Button Ordering including the adult modelling session. Each of these tasks involved 
manipulation of objects and relied heavily on visual representation. A complete table 
containing the participants’ reasons can be read in Appendix D 2. 
Because the specific reasons the participants used for the floating objects are 
described under the heading of Prediction, only the reasons for Button Categorizing and 
Button Orderings are given now. Only a small number (14 or 35.90 %) of participants 
were able to state the correct reasons for their button arrangements. Eight participants 
(20.51 %) (only 1 from the experimental group as compared to 7 from the control 
group) could explicitly state the reasons why their Button Categorizing was done in a 
particular way. Ten (only 1 from the experimental group) participants reasoned 
similarly for their Button Orderings. Reasons offered included phrases such as “They 
are (already) good that way”, “I don't want them mixed up”, “They are so colourful”, 
and “It is (a) straight (array), good.” Other participants offered reasons not related to 
the physical attributes of the button, but more to what groups of buttons looked like. For 
instance, their reasons were such as “This one is longer,” “This is like rainbow, so 
colourful. This is flower, eggs.”  
Together with the results from verbal authentication, these results indicate that 
the average very young child had difficulties in providing appropriate reasons why 
certain actions were taken.    
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Adult Modelling   
 
This variable refers to the ability of a child to learn from adults. This was done when the 
participants finished with their Button Categories and Button Ordering, and the 
researcher tried to persuade each of them to learn about a different button arrangement. 
Thirteen participants clearly mentioned that they did not want their button arrangements 
changed for someone else’s. For ten of these participants, their button arrangements 
were clear and indicated a certain criterion was used to do the arrangements.    
However, three other participants (whose button arrangements were not 
according to the criteria of colour or size) maintained their groupings and orderings the 
way they were without letting the researcher show a different kind of button 
arrangement. The rest of the participants (26) let the researcher or their mother show a 
different kind of button arrangement from what each of them had made. Through this 
adult modelling a button arrangement using both colour and size as criteria was 
demonstrated to the participants. When all children were given chance to re-categorize 
or to put the buttons into order again, only four did so according to either colour or size, 
but not both: this means that the adult modelling had improved their performance to 
categorize or to order buttons according to one criterion, only colour or size. This was a 
better performance compared to irregular patterns of applying attribute identification 
they had before the experimenter showed such demonstration.  The rest of the 
participants (22), however, insisted that their button arrangements were already good 
compared to those of the adult's. The reasons they gave were such as "They were 
straight, good”, “They put alternatively, big, small, the big can take care of the small", 
or simply "They are good enough, don't change them again."          
Since the modelling was done visually by showing the participants without 
telling them exactly in what ways the adult’s button arrangement was different from 
theirs, it was expected that those who were observant enough would notice these 
differences quickly. At this pre-intervention phase, it seemed that the majority of 
participants were pre-occupied with their own ideas without bothering to make other 
people understand. This again provides some evidence of the egocentric nature in young 
children's thinking.        
 
Creativity    
 
This variable refers to the ability of a child to determine at least three appropriate  
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birthday gifts. Thirteen participants (four from the experimental group) could mention 
at least five different birthday gifts to be given. In addition, four of them were also able 
to make the gifts appropriate to the gender of the recipient. But four participants did not 
mention any birthday gift while the rest mentioned three or four different gifts. Thus 
even on this simple task, creativity revealed individual differences.  
 
Summary of Findings 
 
From the application of PCTAC at the pre-intervention phase, the following features of 
young children’s critical thinking were observed in most participants: 
1.  the ability to predict in terms of  whether an object would float or sink when put into 
a water bucket; 
2.  the ability to learn form immediate experiences where direct feedback is observable; 
3.  the ability to categorize and order buttons of different colours and sizes; 
4.  the ability to apply criteria when arranging buttons of different colours and sizes 
into meaningful groupings and orders;  
5.  the ability to apply criteria for arranging meaningful groupings and orderings 
consistently; 
6.  the ability to learn from adults through observing or modeling, even when 
explanations were not given verbally; 
7.  the ability to identify information presented verbally earlier; 
8.  the ability to offer opinions with reasons, on how certain actions were taken, even 
though the reasons are not necessarily understood by people other than themselves; 
and 
9.  the ability to think creatively. 
Some other features of critical thinking that were not yet performed by most 
participants in this study are as follows:  
1.  the ability to do make-believe reasoning; 
2.  the ability to explain and predict people’s behaviour; and 
3.  the ability to do moral reasoning.  
 
YOUNG CHILDREN’S CRITICAL THINKING AND FAMILY 
CHARACTERISTICS 
 
This section’s purpose is to address the research question concerning whether family  
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characteristics are related to the young children’s critical thinking. Family 
characteristics in this study included father’s age, father’s education, father’s 
occupation, the amount of time he spent with the child, mother’s age, mother’s 
education, mother’s occupation, the amount of time she spent with child, and the child's 
birth order. Young children’s critical thinking was assessed through the Precursors of 
Critical Thinking Assessment of Children tasks at the pre-intervention phase.    
To achieve this section’s purpose, firstly, the correlations between the family 
characteristics and the PCTAC were calculated and, secondly, backward regression 
analyses were carried out in order to identify the contribution of each of these family 
characteristics in predicting the PCTAC scores. Both the correlations and regression 
analyses were carried out using the SPSS 14.0 package. Before the results of these 
analyses are reported, the profiles of these family characteristics for the experimental 
and control groups are presented in Table 5.3 which provides means, standard 
deviations, and ranges of the family characteristics for both the experimental and 
control groups, and t statistics to compare differences in means between these two 
groups.    
 
Table 5.3 Descriptive statistics for Family Characteristics 
_________________________________________________________________ 
 Family characteristics          Experimental group                     Control group                         t                  p 
                                                  (n = 16)                                    (n = 23) 
_________________________________________________________________________________________ 
                                              M           SD          Range             M           SD           Range 
_________________________________________________________________________________________                                       
Father’s education*  2.13  1.02  1 – 4  2.52  .95  1 – 4  -1.24  0.22 
                 
Number of hours father  
spent with child weekly 
21.38  8.30  12 - 45  20.57  8.18  12 - 45   0.30  0.76 
                    
Mother’s education*  1.81  .83  1 - 3  2.17    .83  1 – 4  -1.33  0.20 
                 
Number of hours mother 
spent with child weekly 
39.50  15.08  25 - 70  38.61  17.71  15 - 70   0.16  0.87 
                    
Child’s birth order  1.38  .62  1 - 3  1.74  1.01  1 – 5  -1.39  0.21 
                 
____________________________________________________________________________________________ 
*Level of education was scored on a 4-point scale; 1 (Year 12 graduate), 2 (graduate diploma), 3 (undergraduate 
degree) and 4 (postgraduate degree) 
 
Table 5.3 shows that the experimental and control groups were similar in regard 
to these family characteristics as none of the differences resulted in significant t values. 
Table 5.4 shows the results of correlational analyses between the family 
characteristics and the total score of PCTAC at pre-intervention phase.  
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Table 5.4 Correlations between PCTAC and Family characteristics 
______________________________________________________________________________________ 
                                      Father’s        Hours  father        Mother’s       Hours mother         Child’s              
                                    education     spent  with child      education    spent  with child      birthorder       
______________________________________________________________________________________  
PCTAC Total        0.01   -0.08   -0.07    -0.27        0.08 
p values       0.94     0.61    0.66      0.10        0.63 
________________________________________________________________ 
 
None of the home variables correlated significantly with the PCTAC total at the 
pre-intervention phase. However, the negative correlation though not significant 
between the PCTAC total at the pre-intervention and the hours mother spent with child 
suggested that better PCTAC scores associated with less time spent with mothers. This 
result is puzzling, but probably related with the quality instead of the quantity of time. 
In other words, what worked better for children’s critical thinking was how mothers 
spent time with their children, not just the amount of time spent, as was documented by 
Holden (1997) in his studies on parental characteristics that were associated with 
children’s positive cognitive outcomes.  
Table 5.5 shows the results of a backward regression analysis done with PCTAC 
total as the dependent variable, and father's education, the amount of hours father spent 
with child weekly, mother's education, the amount of hours mother spent with child 
weekly, and child's birth order as independent variables.  
 
Table 5.5 Regression summary with family characteristics as the independent variables and the 
PCTAC Total as the dependent variable 
______________________________________________________________________ 
Order of entry of variables in regression equation                      R2               R2 change         F change        df            p               
_______________________________________________________________________________________________ 
1. birthorder, hours with mother, father’s education,                  .10                  .10                     .71             5,33          .62 
    hours with father, mother’s education                                                                                                   
 
2. birthorder, hours with mother, father’s education,                  .10                 -.001                  .03              1,33         .86 
    mother’s education                                                                                                   
 
3. birthorder, hours with mother, mother education                   .09                  -.004                  .16              1,34        .69 
 
4. hours with mother, mother’s education                                 .08                   -.01                   .49               1.35        .49 
 
5. hours with mother                                                                  .07                  -.01                    .27               1,36        .61   
___________________________________________________________________________________ 
 
As Table 5.5 indicates, none of the home variables makes a significant 
contribution to predicting PCTAC Total. This means that the PCTAC Total was not 
associated with any of the family characteristics. This is as expected: the thesis argues 
that Indonesian culture is not supportive of critical thinking. If the PCTAC Total was 
strongly related with any of the family characteristics, there would arguably be no need  
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to develop interventions to empower mothers how they would be able to promote their 
children’s critical thinking. 
 
YOUNG CHILDREN’S CRITICAL THINKING AND MOTHERS’ ATTITUDES 
TOWARD CHILD-REARING PRACTICES 
 
Mothers’ attitudes toward child-rearing practices were measured by the Attitude Scale 
of Child-rearing Practices (ASCP) scale which consisted of four subscales: Discipline, 
Communication, Values, and Parenting Efficacy. Descriptions about what each of these 
subscales measured have been provided in Chapter Four. As mentioned in Chapter 
Three, mothers’ attitude towards child-rearing practices was perceived as multi-
dimensional. Therefore, a combined total score from these four subscales was not 
needed; rather, each of these four subscales was correlated with Pre-PCTAC Total to 
determine whether they were associated and thus may play an important role in the 
capacity of the children to engage in critical thinking. From reviews on parental 
variables that are associated with positive children’s outcomes (see Chapter Two), it is 
expected that mother’s attitudes associated with better young children’s critical thinking 
are characterized by authoritative rather than authoritarian discipline, discuss things 
openly when communicating with children, valuing children’s uniqueness, and have 
confident in rearing children. The results of this analysis are displayed in Table 5.6.  
 
Table 5.6 Correlations between the ASCP subscales with the PCTAC Total 
____________________________________________________________________    
                                           Discipline         Communication             Values         Parenting  Efficacy                                                                                                                                        
____________________________________________________________________                                        
Pre-PCTAC Total             -.21  -.04    .43(**)  -.15 
p values              .24  .81         .01   .37 
____________________________________________________________ 
 
Of these four subscales, only the Values subscale correlated significantly and 
positively with the PCTAC Total meaning that valuing children’s uniqueness is really 
important for children’s critical thinking, as assessed by PCTAC. In part, these results 
support the multidimensional nature of parents’ attitudes toward child-rearing (Holden 
& Edwards, 1989) in that only one of four subscales correlated significantly with the 
PCTAC Total, and that other correlations among the subscales tended to be negative, 
though not significant.  These negative correlations revealed that the higher the scores 
in these scales for the mother participants, the less the PCTAC scores for their children.  
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These results were against the expectation, but again confirmed that for children’s 
critical thinking, valuing the children’s uniqueness and providing chances for the 
children to decide for themselves is playing a more important role than authoritative 
discipline, open communication, and mothers’ self-efficacy.  
Up to this point, only results from the PCTAC have been described; however, in 
this study, features of critical thinking in young children were also identified by another 
type of assessment, the Mother-Child Interactions (MCI). The results from the MCI are 
presented in the next section.   
 
RESULTS FROM THE MOTHER-CHILD INTERACTIONS (MCI) AT THE PRE-
INTERVENTION PHASE 
 
The previous section described young children’s precursors of critical thinking, 
identified from the literature, as 13 features of the Precursors of Critical Thinking 
Assessment for Children (PCTAC) at the pre-intervention phase. In this section, further 
features of young children’s precursors of critical thinking were identified as revealed 
through Mother-Child Interactions (MCI) during the pre-intervention phase. These 
features were assessed through the quantitative and qualitative analyses of the 
interactions between young children and their mothers as they engaged in five puzzle-
completion tasks. Before presenting the results of these analyses, the reader is reminded 
briefly of the nature of the mother-child interactions that were observed.      
In their individual homes, mothers had been asked to teach their child so that, 
together, they could solve the five puzzles provided for this exercise. To prepare 
mothers for this task, each of them was given some time to try solving the puzzles on 
their own prior to working together with their child. The video-recording of the mother-
child interactions started only once the mother was sure of what was expected. In the 
interactions, the mother was the person “in charge” as they were asked to teach their 
child how to solve all five puzzles in any order the mothers preferred; thus, the 
behaviours of the children followed from those of the mothers.   
The focus of this section is on the descriptions of critical thinking features of the 
child participants during interactions with their mothers while the accompanying 
behaviours of the mother participants is reported only when it was regarded as bearing 
some significance to the children’s critical thinking features. Since on the PCTAC each 
child participant was acting independently from the researcher who administered the 
assessment, PCTAC and MCI were perceived as complementary in establishing the  
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context and the extent to which young children displayed critical thinking before the 
intervention.  
The next section presents firstly descriptions of how the child participants in the 
experimental and control groups performed during the Mother-Child Interactions at the 
pre-intervention, and secondly, details of the features of young children’s critical 
thinking under the appropriate headings. Descriptions of mothers’ and children’s 
categories during interactions were taken studies by Block, et al. (1998), Diaz, Neal and 
Vachio (1991), Hartmann and Havind (1981) and Laosa, (1982) as mentioned in 
Chapter Three under the section on Research instruments and activities. The validity 
and reliability of each of these instruments have been reported in the section in Chapter 
Four in the section on The validity and reliability of mother-child interactions. 
 
Comparisons Between the Experimental and Control Groups on Mother-Child 
Interactions at the Pre-Intervention Phase 
 
The purpose of this sub-section is to determine whether the experimental and control 
groups were comparable on Mother-Child Interactions before the intervention took 
place. Comparisons between the child participants in the experimental and control 
groups on the MCI at the pre-intervention phase were carried out in two ways. First, in 
terms of the number of participants (or the proportions as shown in brackets) in each 
group who displayed the behaviour considered as evidence of critical thinking. Second, 
in terms of the number of times (or frequency with which) each of these behaviours was 
identified in each member of both groups – that is, their productivity. These two 
comparisons are shown in Tables 5.7 and 5.8, respectively.   
Table 5.7 indicates that there tended to be more children in the control group 
than in the experimental group who displayed medium-high questioning, initiative, 
stepwise processing, valuing, disagreeing, adequate interest, and adequate emotion, all 
of which were regarded as features of critical thinking, but only on stepwise processing 
was the difference between groups significant (z = -2.21, p < .05). As for features 
inhibiting critical thinking, Table 5.7 indicates that there tended to be more children in 
the experimental group than in the control group who displayed passivity, asking for 
help, inadequacy interest, and inadequacy emotion, but none of the differences was 
significant.      
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Table 5.7 Number of Children Displaying Features of Precursors of Critical Thinking During 
Mother-Child Interactions at Pre-intervention Phase 
__________________________________________________________________  
  Children’s Behaviour                           Experimental                     Control                           Total                       z values    
  during MCI                                               (n = 16)                          (n = 23)                        (n = 39) 
 _________________________________________________________________________________________ 
Features of Critical Thinking         
Questioning         
        Any question  11 (75%)  17 (74%)  28 (71.79%)      0.35 
                  Low   2 (12.5%)    1 (4.35%)    3 (7.69%)      0.97 
                  Medium-low   11 (75.0%)  16 (69.56%)  27 (69.23%)    - 0.05 
                  Medium-high    2 (12.5 %)    7 (26.09%)    9 (23.08%)    - 1.31 
                  High   1 (6.25%)    0    1 (2.56%)      1.22 
 
Independence 
       
         Any independence  15 (93.75%)  23 (100%)  38 (97.44%)   - 1.25 
                  Initiative  13 (81.25%)  19 (82.61%)  32 (82.05%)   - 0.14 
                  Stepwise 
                  Processing 
10 (62.5%)  21 (91.3%)  31 (79.49%)   - 2.21* 
 
Evaluating 
       
         Any evaluating   10 (68.75%)   15(65.22%)  25 (64.10%)   - 0.17 
                  Valuing   10 (62.50%)   15 (65.22%)  25 (64.10%)   - 0.17 
                  Disagreeing      4 (25%)     9 (39.13%)  13 (33.33%)   - 0.91 
 
Adequacy         
        Any adequacy  15 (93.75%)  23 (100%)  38 (97.44%)    - 1.25 
                Interest  15 (93.75%)  23 (100%)  38 (97.44%)    - 1.25 
                Emotion  14 (87.50%)  22 (95.65%)  36 (92.31%)    - 1.01 
____________________________________________________________________________________________________ 
Features Inhibiting Critical Thinking 
Dependency         
        Any dependency    7 (43.75%)   9 (39.13%)  16 (41.03%)    - 0.11 
               Passivity    3 (18.75%)   4 (17.39%)    7(17.95%)      0.58 
               Asking for help    5 (31.25%)    6 (26.09%)  11 (28.20%)    - 0.35 
               Compliance  15 (93.75%)  23 (100%)   38 (97.44%)    - 1.25 
Inadequacy         
        Any inadequacy    8 (50%)    9 (39.13%)  17 (43.59%)     0.69 
               Interest   7 (43.75%)    9 (39.13%)  16 (41.03%)     0.30                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
               Emotion   3 (18.75%)    1 (4.35%)    4 (10.21%)     1.46 
_____________________________________________________________________  
* value is significant at 0.05 level  
 
To establish whether there were group differences in the productivity of these 
behaviours, further analyses were done on the frequencies of these behaviours. Since 
the number of behaviours varied as a function of the interaction duration of each pair, in 
order to allow comparisons across participants and groups, the unit of analysis taken 
was the proportion of each behaviour according to the total coded behaviours of the 
same participant. This was done for each coded behaviour except for emotion because it 
was rated only once for positive and once for negative for the whole duration of 
Mother-Child Interactions.   
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Table 5.8 Mean Frequency of Each Behaviour as revealed during Mother-Child Interactions at the 
Pre-intervention Phase 
_____________________________________________________________________________________________ 
Children’s Behaviour                                      Experimental                                 Control                        
during MCI                                                         (n = 16)                                      (n = 23) 
_______________________________________________________________________________________________________                                                 
                                                                   M                      SD                     M                     SD                t values             p values 
                                                            ____________________         ______________________    _________________________ 
Features of Critical Thinking 
Questioning             
           Low  0.47  (1.33)  0.07  (0.36)    1.35      .18 
           Medium-low   5.40  (5.95)  6.45  (6.44)  - 0.52      .61 
           Medium-high   0.49  (1.36)  0.90  (1.83)  - 0.76      .45 
           High  0.31  (1.25)  0  (0)    1.21   .23 
Independence             
           Initiative  10.39  (9.32)  17.57  (12.63)  - 1.93    .06 
           Stepwise processing   7.71  (9.22)  11.97  (9.29)  - 1.41   .16 
Evaluating             
           Valuing  7.49  (7.26)  9.19  (8.98)  - 0.63  .53 
           Disagreeing  6.95  (17.32)  4.05  8.03     0.70  .48 
Adequate   interest      16.12  (14.19)  18.47  (14.94)   - 0.49  .63 
Inadequate interest             5.49  (8.85)   5.58  (11.54)     0.03  .98 
 
Features inhibiting Critical Thinking 
Dependency             
           Passivity        3.77     (9.69)      1.88  (6.58)  0.72  .47 
           Asking for help        7.47     (6.50)     5.82  (8.24)  0.67  .51 
           Complying      29.95   (20.19)   19.53   (16.17)  1.79  .08 
Inadequate interest        5.49    (8.85)     5.58   (11.54)  0.03  .98 
____________________________________________________________________________________________ 
 
Table 5.8 shows that in terms of the frequency of each behaviour, taken as its 
proportion of total coded behaviours, there were no significant differences between the 
experimental and the control groups. This means that the productivity of the child 
participants in the experimental and control groups during Mother-Child Interactions at 
pre-intervention phase was similar. Together with the results on the proportions of 
participants in each group reported in Table 5.7, these results were as expected, since 
the experimental and control groups were selected randomly (in terms of their home 
locations, however within locations, they were not selected randomly, and for mothers, 
certain criteria were also applied as mentioned in the section in Chapter Three in the 
section on Research participants). So, prior to intervention, both the experimental and 
control groups performed similarly on Mother-Child Interactions, except for stepwise 
processing where a higher proportion of children in the control group showed this  
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behaviour than in the experimental group. The next section describes in more detail the 
specific features of young children’s critical thinking during interactions with their 
mother.    
 
Features of Precursors of Young Children’s Critical Thinking that Emerged During 
Mother-Child Interactions at the Pre-Intervention Phase 
 
For the descriptions of the features of young children’s precursors of critical thinking 
and how the mothers might have influenced them, the transcriptions of their interactions 
are provided whenever needed to give a more vivid picture of the dynamic interplay 
between them. All dialogues, originally in Indonesian, have been translated to English. 
The number after a mother, child, or pair indicates their identity while E and C after the 
number refers to participant's group identification - experimental and control, 
respectively. It should be noted that the recording of the interactions for each mother-
child pair was started when the mother had given a code to the research team 
confirming that she was ready to start the interactions with her child by teaching the 
child on how to complete the puzzles on his or her own.     
 
Questioning 
 
All children’s questions were categorized by the researcher into 4 levels, from low to 
high with two medium (low- medium and high-medium) levels in between. Of the 39 
participants, 11 children (28.21 %) did not raise a single question while the rest of the 
children raised at least one question. This result was surprising, since young children 
are expected to ask lots of questions; developmentally, these children are in the stage of 
asking many questions (Davis-Seaver, 2000; Siegal, 1997; Woods, 1985). A look at 
these children’s mothers’ interaction strategies provides some insight into how these 
mothers influenced their child’s questioning actions. At least six different mother’s 
overall styles of interaction could be identified from these 11 children.  
First, three mothers worked separately from their children, which means that 
minimum interaction and/or dialogue occurred between them. These children were 
acting quite independently, even though trial and error characterized their problem 
solving behaviours. Second, two mothers were busy arranging the puzzles themselves 
and giving orders to their child to help. These children complied accordingly, and 
apparently they did not have a full understanding of what was expected to solve the  
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puzzles. Third, three mothers gave no explanations of what they were doing even 
though they invited their children to take part in solving the puzzles. Without enough 
explanation, each of these children looked confused about what was actually expected 
from them, but still no question was raised. Fourth, one mother seemed insensitive 
toward her child’s unwillingness to participate in the interaction in the first place, due to 
the child feeling tired. This mother-child pair (Pair 10) is described again under later 
headings to show how the mother's behaviour related with those of the child. Fifth, one 
mother simply watched her child solve all the puzzles, and stepped in with no comment 
whenever needed, so minimum interaction also happened between them. Apparently, 
the child had enough understanding to proceed with the task. Lastly, one mother gave 
clear instructions for an overall target while also translating the steps needed for her 
child so that no further questions needed to be asked by the child. All these types of 
behaviours showed that questioning behaviour by young children was circumvented by 
the mothers’ behaviour.   
A closer look at the questioning behaviour of the child participants and the 
mothers’ behaviour preceding and succeeding them provided further insight into the 
link between the children’s questioning behaviour and the mothers’ ways of 
encouraging or discouraging them. These are explained under each heading below.   
 
Low Level Questioning 
 
Low level questioning consists of mechanistic or memorized questions which do not 
need to be asked. Of the 29 participants (74.36 %) who asked a question, only three 
demonstrated this level of questioning. All three participants raised their question after 
their mother instructed them to do something but without enough explanation, so they 
repeated the mother’s instruction as if they were telling themselves to do what the 
mother had commanded. It seemed that these children were checking what the task 
entailed. Typical mothers’ opening would be “Let’s work on ‘this one’,” without 
mentioning or explaining what ‘this one’ was. Two examples are given in the box 
below.  
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When Mother 9E* put a piece to fit the fourth puzzle,  
Mother: This fits, doesn’t it?  
Child: What?  
Mother: does this fit?      
 
When Mother 11E  put a piece to complete the fifth puzzle, 
Mother: Finish with this one. 
Child: Finish? 
Mother: Yes, finish 
              * E denotes group identification, in this case, experimental 
 
Medium-Low Level Questioning 
 
The majority (28 participants) asked at least one medium-low level question involving a 
re-assuring query addressed to the mother about whether or not a particular action the 
child took was taken appropriately, or inquired what actions they should take. Medium-
low level questions could occur anywhere during the whole interaction period: early, 
middle, or toward the end. A typical interaction of how this happened is best 
represented by Children 20C and 22C who raised the most amounts of medium-low 
level questions - 6 and 8 questions, respectively. 
 
As Child 20C was working on one puzzle, 
Child: Is this right? (apparently the piece did not fit well) 
Mother: What? 
Child: Is this right? 
Mother: No, this is wrong… 
 
After Mother 22C  completed the first puzzle, 
Mother: One more? Make one more? 
Child (excited): Yes...yes! 
Mother: Yes 
Child: Which is the next one? (Mother took a piece) Yes, that's it, mama  
 
Then, when Pair 22C  was working on the second puzzle, 
Mother: Here, put this one (pointing to a piece) 
Child: Which one? Which one, ma?  
Mother: Here it is 
 
Then, when Pair 22C was working on the third puzzle, 
Mother (forwarding a piece to Child): Now you put this one 
Child: Where? 
Mother (pointing to a certain place): Here  
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Generally, mothers tried to guide their child solving the puzzles by giving step-
by-step instructions, but no explanation was given about the “big picture” purposes of 
these puzzles and their strategies; the children simply obeyed the mothers who told 
them where to put items. Because the children were not sure whether their actions were 
what the mother wanted, they raised questions. To these medium-low level questions, 
mothers usually answered "Yes", or "No", and then gave corrections, or further 
suggestions as to how to finish the puzzles. From this perspective, the medium-low level 
question was functioning well to help the children gain more information and/or 
knowledge.  
 
Medium-High Level Questioning 
 
Ten participants (20.51 %) asked at least one medium-high level question which 
revolved around the issue in one task of what was meant by a square and how to 
construct it. From the children’s perspective, this question was needed to clarify what 
exactly was expected, since generally their mothers did not give a clear explanation 
beforehand. Mothers answered by giving more explanations or suggestions, so that their 
children could continue working on the task. A good example went as follows: 
 
When Pair 29C was working on the fourth puzzle,  
Mother: How come this looks like a ship? (both laughed) 
Child: So should it be this way? (rotated one piece) 
Mother: That is right, yes, that is right 
 
After Pair 36C completed the fourth puzzle by herself, 
Mother: Can this make a square? 
Child: Here (took a piece and tried to fit in)  How to do it?(Child looked confused)  
Mother: You said you needed a square.  Is so, how to get one? 
Child: Where is the square? 
Mother: From whatever left, look for a square. Is there any? Look for it then! 
 
 
Similar with the medium-low level questions, the medium-high level questions 
had served the purpose of acquiring more information, however, the child took the 
initiative more in trying to solve the puzzle.    
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High Level Questioning  
 
Only one participant's (Child 7E) questions were classified at this level. This child 
questioned his mother’s actions in labeling a triangle and a square – at an early phase 
during their interactions - when he would rather fit them together to make an airplane. 
This was regarded as high level questioning because it reflected the child’s analysis 
when comparing a triangle and a square with other forms he was already familiar with. 
Unfortunately, his mother did not take the chance to explain this matter, and so left the 
child to resolve his confusion on his own.    
 
When Pair 7E was working on the first puzzle, 
Mother: Make them orderly! (Child complied) 
Mother: Okay! Smart!  What is this? 
Child: A square.  How come it looks like an airplane?  
(Mother kept tidying the puzzle up, moved the finished assembly away from the 
child) 
Mother: Here’s one more, mas*.  Here is one more, mas (continued with the a 
second puzzle)  
            * originally designated for an older man in Javanese language, can also be used as a calling  for  a son 
 
Judging from the questions raised by the participants, we can conclude that 
young children were able to inquire about things that did not make sense for them. As 
explained previously, some mothers did not bother to give explanations of what the 
child was expected to do with these seemingly meaningless puzzle pieces. Not every 
child could easily understand what was meant by a square, or how to construct them 
from three different pieces, especially since puzzles were not familiar toys. In this 
sense, asking questions can be regarded as important in developing critical thinking, so 
that unclear things can be made clearer before further steps can be taken to complete a 
task. Clarification of task requirements is often regarded as the first step in successful 
problem solving (see for example Meadows, 1993).  
 
Independence 
 
Of 39 participants, only one (Child 10E) did not show any sign of independence.  
Independence is distinguished further by initiative and stepwise processing and each is 
now explained under its appropriate heading.     
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Initiative 
 
Thirty-two participants (82.05%) showed at least one incident of initiative, and ten 
participants (25.64%) did this even before their mothers finished telling them what was 
expected. Here initiative was coupled with curiosity about something novel to the 
children.  The majority of participants showed initiative by selecting a puzzle piece to 
figure out how it could fit with the rest of the pieces. At the pre-intervention phase, it 
was found that mothers’ behaviours preceding the children’s initiatives were numerous, 
with no clear pattern emerging. The children were quite spontaneously showing interest 
and could not wait to try working on the puzzles. But initiative alone was not enough, 
since the children might not clearly understand how to proceed in the task. This could 
happen since five different puzzles were mixed together and one piece could be fitted in 
more than one puzzle, thus causing misfit for the rest of the pieces.    
 
When Pair 32C was working on the first puzzle, 
Mother: Where is the next piece? Come on, look for it!  
(Child took one piece, tried to insert it into the assembly) 
Mother: Wrong. A square, a square, look for it 
Child: This is a square 
Mother: Look for another one... See, until it makes a square like this one  
 
Unfortunately, 12 mothers let their child's initiative go unappreciated; they did 
not encourage the child to keep working on the puzzle, and, in some cases, they even 
disapproved of the piece put forward by the child, and continued being busy to solve the 
puzzles themselves, without bothering to explain why the piece selected by the child 
was not used.  
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At the beginning of Pair 20C’s interactions, 
Mother: Let’s make, together with me, okay? There are five squares.  
(Child took several pieces, tried to fit one to another, looked enthusiastic)  
Mother: Now, one square consists of only three (pieces).  
 
Then, when working on the third puzzle, 
Mother:  Here, put it here. We want to make a square  
(Mother 20C forwarded one piece to Child 20C.  Child took a different piece 
which was taken away by Mother) 
Mother: Where to put this?  
 
Mother 26C was busy completing a puzzle by herself and let Child observed 
passively 
Child (took one piece): This one?   
(Mother kept working on the puzzle) 
Child: This goes with that?   
(Mother kept working until completed  the puzzle) 
Mother: One more (puzzle). Now you make your own. 
 
Treated this way, some children continued by themselves to fit one piece to 
another, but others turned to being passive, waiting for further instructions from their 
mother (more on passivity is explained below).   
But for those whose initiative was responded to positively by their mothers, by 
approving, correcting, or suggesting, reciprocity by taking turns solving the puzzles 
emerged between the children and their mothers.    
 
When pair 32C were working o the third puzzle, 
Mother: Insert that piece, insert it (pointing to an empty space of the puzzle) 
Child: This one? This one 
Mother: Yes, you are smart (they accomplished the puzzle) 
Child: It is a square now 
Mother: We've got just three? Come on, help more 
Child: Just three (looking for another piece, fitted with another piece but in a 
wrong position) 
Mother: Wrong (tried to insert another piece) 
Child: Yes, ma, it's right 
Mother: Is this right? (kept trying to fit all together) Oh, yes, yes..yes, it can. Here 
it is (Mother put all together as a puzzle)  
 
From these mother-child interactions, the children’s initiatives expressed 
naturally could be associated with their mother’s behaviours that could further develop 
or inhibit these actions. Results from the post-intervention phase would establish  
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whether there is further support for a strong relationship between these mother-child 
variables.  
  
Stepwise Processing 
 
Stepwise processing as a second sub-category of independence, was credited every time 
a child's action was directed toward completing the puzzles in a logical, step by step, 
way, rather than by trial-and-error. Therefore, not every action in regard to the puzzle 
pieces would be regarded as stepwise processing. With this operational definition, eight 
participants did not qualify for any credit in stepwise processing. Child 3E was busy 
fitting different pieces, mostly in a trial-and-error manner, to make a puzzle, but with no 
success.  Actually Mother 3E provided an explanation at the beginning of the 
interaction, but Child 3 did not pay any attention and just kept working the way he 
wanted to. (From the group discussion with mothers that followed, this was exactly the 
issue Mother 3E raised; that it was quite hard to persuade Child 3E since often he 
insisted on doing things his way, rather than what his parents asked him to). Similarly, 
Child 21C tried in a random manner with Mother 21C providing minimum explanation. 
Six more participants (five from the experimental group) also did not show any stepwise 
processing. Even though the mothers started off by asking their children to work on the 
puzzles, no explanation was provided and finally the mothers finished all puzzles 
themselves, thus giving no opportunity for the children to work on their own. 
Watching the mother-child interactions from the above mentioned pairs, except 
for pair 3, it was very clear that the puzzle solving was dominated by the mother and not 
the child. More surprising was that these mothers commented that their interactions did 
not go as they expected, and blamed their child for not actively participating, as though 
they expected that their children would know how to accomplish the task without any 
help nor support.            
Yet a few children were able to complete the task with minimum explanation 
from their mother. They were able to do so because their mother provided a model for 
each puzzle. Here, imitation became their tool of learning. Thirty-one (79.49%) other 
children showed at least one incident of stepwise processing which meant that each of 
them succeeded in solving at least one puzzle on his or her own. As with initiative, not 
all mothers showed explicit appreciation of their child’s stepwise processing; mothers 
of 11 participants did not give any support when their child managed to solve a puzzle, 
but the remaining 20 mothers encouraged their children to keep finishing all the  
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puzzles.   
In terms of independence, all but one participant showed either initiative, or 
stepwise processing, or both as steps toward accomplishing the task themselves. The 
participants acted quite self-assuredly even though puzzle solving was relatively new 
for them. Unfortunately, not all mothers appeared to appreciate their children's initiative 
and stepwise processing; some mothers might have interpreted these behaviours as a 
nuisance, especially when mothers wanted to complete the task themselves, thereby 
allowing their children only minimum involvement in the task. As with the questioning 
behaviour of the children, initiative and stepwise processing were very much associated 
with the mothers’ behaviours, both preceding and succeeding the children’s behaviours. 
 
Evaluating 
 
Evaluating includes two different kinds of behaviour – valuing and disagreeing. Valuing 
includes comments about the degree of success in accomplishing the task including 
judging the results of the task, whether accomplished or still in progress. Disagreeing 
includes any verbal expressions the children used to express disagreement with their 
mother. Of 39 participants, 13 (33.33%) did not show any explicit evaluating actions. 
Now more details on each of these behaviours is presented. 
   
Valuing 
 
This was the most exercised between the two evaluating sub-categories. Of 25 
participants who did valuing, 17 participants showed this by spontaneously commenting 
on what they and/or their mother did, whether or not the actions of completing a puzzle 
were successful. Examples are as the follows. 
 
When Pair 29C was working on the fifth puzzle, 
Child (trying to fit a piece): This won’t fit 
Mother: It should fit.  What should you do then? 
 
When Pair 38C was working on the second puzzle, 
Mother: I think this will fit, these go together, these go together 
Child: Oh, wrong (changed that piece with another one) 
 
When Pair 39C was working on the fourth puzzle, 
Mother: Try this one  
168 
Child: No, this won’t fit 
 
Eight more participants valued because their mother asked her or him to do that.   
Here is one typical example.  
 
When Pair 9E was working on the fifth puzzle,    
 Mother: Does this fit? (pointing to a piece held by Child) 
Child: This won’t fit 
Mother: Won’t fit? Try this  
(Mother kept working, leaving Child waited passively)  
 
Disagreeing 
 
This was expressed by four participants in the experimental group and nine in the 
control group, and each disagreeing, verbal or action, was directed toward the mothers’ 
actions which seemed to be against the children’s opinion. Examples are as follows.  
 
Mother 13E was completing all puzzles by herself, only asked Child to join by 
putting a piece or two, 
Mother: Where does this one go? (forwarding a piece to Child, received by her) 
Mother: Where does this one go? (Child kept being passive, and did not say a 
word) 
Mother: Come on! Come on! Put that there somewhere! Where should it go? Hurry 
up! Come on! 
(Child kept being passive) 
 
Mother 26C was completing all puzzles by herself in a seemingly modelling 
strategy for Child to imitate, but minimum explanation was provided.  
Mother:  Now you try on your own, okay? 
Child: No, I don’t want to 
Mother: You try yourself, okay? 
Child: No  
 
Compared to other behaviours that were coded from the mother-child 
interactions, evaluation were unexpectedly low in number, but the fact that most of the 
children who evaluated did so spontaneously is a good sign of young children’s ability 
to think critically, as suggested by Hudgins and colleagues (Hudgins & Edelman, 1986, 
1988; Hudgins, et al, 1989; Riesenmy, et al, 1991).       
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Adequacy 
 
Adequacy refers to behaviours indicating the child’s interest and emotional involvement 
in working on a task until it was finished. Compared to other children’s behaviour 
during mother-child interactions which were cognitive, adequacy (and its contrary, 
inadequacy, which indicates features inhibiting critical thinking, to be explained later in 
this section), were affective in nature. More detailed descriptions of these behaviours 
are given in the following sections.  
 
Adequate Interest 
 
Adequate interest was used to categorize behaviours which indicated the child's 
attentiveness to the interaction or alert understanding of what was expected from him or 
her. These behaviours included verbal extensions of information provided by the 
mother, as well as questions and comments or corrections by the child to what the 
mother did. All but one child (Child 10E) showed enough adequate interest to keep 
going until the end of the interaction period.  Of 39 pairs, eight (20.51%) showed a 
smooth flow and a fair amount of take-and-give; the mother did one thing, then the 
child followed through, indicating that these eight children understood what was being 
expected from them while the mothers were also responsive and picked up from 
whatever step the child had accomplished. Thus, for these eight pairs, the task became 
their joint activities.   
   
Adequate Emotion 
 
Adequate emotions were reserved for emotions that were relevant to the events occurred 
during the mother-child interactions. Positive and/or negative emotion was rated only 
once during the whole period of mother-child interactions even though at least 14 
participants expressed a variety of positive emotions during the interaction with their 
mother such as laughing, singing a happy song, clapping hands, and jumping. Again all 
children except Child 10 had enough emotional involvement to proceed until the end of 
the interaction, so they got credit for this sub-category.       
That 38 out of 39 participants had enough interest and emotion to work on the 
task indicated that this task was quite appropriate for this age group to arouse their 
curiosity to learning something new. We now turn to features inhibiting critical  
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thinking.  
 
Dependency 
 
Dependency is the opposite of independence and was regarded as a sign that a child was 
not able to proceed confidently in accomplishing the task without the help of the 
mother. Three children (7.69%), all from the control group, did not show any sign of 
dependency and this was clearly related to their mothers’ interaction strategies. Mothers 
21C and 30C worked separately from their child, so a very minimum contact between 
mother and child was maintained throughout their interaction, while Mother 39C was 
busy completing all puzzles by her self and did not give any chance for Child 39C to get 
involved. While a lack of dependency can be interpreted as a sign that the children were 
able to act independently, we cannot infer that from these three children, due to the 
nature of their interactions. Dependency is distinguished further into passivity, asking 
for help, and complying and each is now explained.  
   
Passivity 
 
This included behaviours such as sitting passively waiting for instructions, 
unresponsiveness to questions or other statements, and doing nothing. Eight participants 
(four from the experimental group and four from the control group) were observed as 
passive during most of the interaction while their mother was busy solving the puzzles 
herself. What made all these eight children be classified as passive was that they were 
also unresponsive to their mother's questions or commands to proceed with the next step 
to accomplish the task. Five of these 8 children were also coded as showing no stepwise 
processing.   
Observations these eight mothers' behaviour might help in understanding these 
children's passivity. Two of those mothers nervously gave various commands one after 
another to their child in order to try solving the puzzles. While commands might be 
needed to initiate working, these mothers did not explain what in the first place should 
be done in order to solve the puzzles, and thus left their children in confusion. Five 
other mothers were busy solving the puzzles, thus letting their child observe quietly 
without doing anything. Another mother forced her child, Child 10, to work on puzzles 
even though the child said that she'd rather do it after taking a nap. For this particular 
child, passivity could be interpreted as a kind of protest about her mother's authority  
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(see also an earlier description on Child 10 disagreeing above).    
Some interesting scenes could be observed from Mother 25C who started the 
interaction by absorbing herself in the task while her child watched passively. Then, 
realizing that Child 25C was not doing anything, Mother changed the strategy by asking 
Child to choose which piece would be appropriate. A shift of ownership from "mother" 
to "child" was then effective in letting Child 25C finish the remaining four puzzles by 
himself.     
 
Asking for Help 
 
Asking for help from someone more knowledgeable is a natural thing to do when one is 
not sure what else he or she should do to keep going. Asking for help in these mother-
child interactions included any behaviour the child asked from the mother in order to 
proceed with the task. Two children, 10 and 13, did not ask for help and they were 
reluctant to get involved in the puzzle solving business. Twenty-four other participants 
(66.67 %) who did not ask for any help from their mother could be interpreted as having 
confidence to work on their own. Altogether 11 participants expressed their need for 
some help since they got confused about what to do. All mothers responded to the 
child's asking for help by confirming their child's actions, or giving suggestions, or 
modeling actions which the child could imitate. The frequency of asking for help was 
not high; the highest was seven instances found in Child 9 to which his mother 
responded mostly by suggesting actions.               
 
Compliance  
 
Compliance refers to children’s obeying their mother’s commands and suggestions. For 
eight participants, excessive compliance could be noticed since their mother monitored 
each step the child was taking and commented appropriately before another command 
was directed again and this went on until all puzzles were solved.  
Overall, dependency was expressed less frequently and by fewer participants 
compared to independence. This indicates that in general the young children in this 
study were acting relatively independently. 
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Inadequacy 
 
Inadequacy refers to the behaviour of children which indicated that they lacked the 
interest and/ or emotional involvement to continue working on the task until it was 
finished. Since it is expected that young children have a more limited attention span 
than older children, some instances of interest and/or emotional inadequacy were 
expected to appear during the mother-child interactions. However, excessive 
inadequacy either with regard to interest or emotion might indicate that the child was 
having difficulty with the task. More detailed descriptions are given under the 
respective headings that follow.  
 
Inadequate Interest 
 
Sixteen (41.02%) participants showed some instances of inadequate interest, and one 
showed this to a great extent. As mentioned earlier, Child 10, showed excessive 
inadequate interest at the beginning of the mother-child interaction, but toward the end, 
she complied by putting the last pieces together to assemble the last puzzle. 
Interestingly enough, five of these 16 children with instances of inadequate interest also 
showed excessive compliance. A closer look at what happened during the mother-child 
interactions revealed that each of these children seemed bored during the long 
interaction where their mother played a more active role by solving the puzzles herself, 
thus letting the child’s attention wander to something more interesting. But, since 
excessive inadequate interest did not appear to any large extent overall, we can 
conclude that all but one child had reasonable levels of interest on the whole. 
 
Inadequate Emotional Involvement 
 
Altogether four participants expressed inadequate emotional involvement.  
Of 39 children, Child 2E underwent the longest duration of interaction with his 
mother who insisted that every step the child took should be in the right direction (as 
perceived by the mother), and she commented accordingly. After about 15 minutes of 
interaction, Child 2E expressed that he felt bored, but he managed to finish all puzzles 
by himself. Another child, Child 10E, was described earlier as the one who did not want 
to interact but was forced by her mother to keep accomplishing the task. Child 13E 
instantly changed her mood from one of happiness to withdrawal when her mother  
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forced her to work on the puzzles right away, and this negative emotion lasted until the 
interaction was finished by the mother. During their interaction, this mother appeared to 
be very impatient for her child’s reluctance to participate and often used both verbal and 
physical pressure to get the child going.  
Participant 36C was interested enough to assemble the puzzles from the 
beginning of the interaction, but toward the end she got bored. Probably this was 
because she did not completely understand what was expected, since mother 36C did 
not give enough timely explanation earlier. However, with Mother's persuasion, Child 
managed to finish all puzzles by herself.   
Overall, only two out of 39 participants (both from the experimental group) 
displayed negative emotion throughout the mother-child interactions. Thus, it can be 
concluded that most participants had maintained enough positive emotional 
involvement to keep working until all puzzles were assembled. 
  
Summary of Findings  
 
In this last section, descriptions of the features of young children's precursors of critical 
thinking that appeared during interactions with their mother at the pre-intervention 
phase were provided. At least four features of young children’s critical thinking were 
identified covering both cognitive and affective elements. For the cognitive elements 
these included asking questions, displaying independence (shown in initiatives and 
stepwise processing), evaluating, and for the affective elements these consisted of 
demonstrating adequate interest and adequate emotional involvement to keep working 
until the task of solving 5 puzzles was finished. From mother-child interactions, a set of 
features inhibiting critical thinking was also identified; for the cognitive elements this 
included passivity, asking for help and complying, and for the affective elements this 
included inadequate interest and inadequate emotional involvement.     
As with the PCTAC, these features were displayed in various degrees by the 
children participants, thus indicating individual differences. The identification of these 
features provides evidence those children as young as 4-and 5-years old can show 
behaviours indicating nascent critical thinking ability.    
Unlike the critical thinking features assessed through the PCTAC, the features 
described in this chapter were often associated with the mothers' interaction strategies, 
either preceding or succeeding them. Apparently, not all mothers perceived their 
children as having the capacity to proceed with the task. Accordingly, some mothers  
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gave various commands to the child, step by step, so the child could finish the puzzles. 
This often made the child dependent on their mother's instructions since no clear and 
coherent explanation was given prior to commencing with the task.    
Another group of mothers did not give any directions. This group simply let 
their child start assembling, and stepped in to finalize each puzzle when the child got 
lost in the middle of the process. While they might be perceived as sensitive towards the 
child's progress, they might not have been aware that their acting on behalf of the child 
may hinder their child’s learning about consequences.    
The importance of clear explanations and how children could be taught to 
accomplish a new task was evident from these mother-child interactions. Of 39 mothers, 
only two, Mothers 12E and 28C, provided clear information on the objective of the task 
and how to proceed accordingly. Both children were then able to accomplish all 5 
puzzles by themselves.    
Another group of mothers used modeling with their child, unfortunately also 
without enough explanation. This was done either by modeling each individual puzzle, 
or by finishing all 5 puzzles before disassembling them again and asking their child to 
imitate what the mothers had just done. The first strategy was much easier for the child 
to follow, but was not challenging enough. This led some children to show signs of 
boredom in the middle of the process. The second strategy relied on a very good 
memory on the child’s part, except when the child was able enough to figure out how 
each puzzle should be completed.     
Other mothers perceived the task as theirs and not their child's. They were busy 
assembling the puzzles and the child's initiative and/or planning were then regarded as a 
hindrance to the mothers accomplishing the task.     
It can be concluded that for every action the child participants took during the 
interactions with their mother, certain behaviours from the mothers were perceived as 
directly related. From a Vygotskian perspective, some of the mothers in this study did 
not perform as social partners (Rogoff, 1989) who arranged for their child to explore, to 
be curious and to take initiative, and neither did the mothers structure the activities so 
that the child could plan and exercise their critical thinking abilities.  
A comparison of these results with the results from the post-intervention phase 
would provide evidence as to whether or not the mothers in the experimental group 
were able to change their interaction strategies for the benefit of their children’s critical 
thinking development. This is addressed in Chapter Seven, after presenting the results 
of the children participants at the post-intervention phase in Chapter Six.    
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CHAPTER SUMMARY 
 
In this chapter, features of young children’s critical thinking in precursor, nascent 
forms, are described. Different features were revealed, depending on the type of 
assessments used to identify these features. The first assessment, Precursors of Critical 
Thinking Assessment for Children (PCTAC), was a series of Piagetian-like tasks where 
the children were assessed individually by the researcher or one of her research 
assistants. This assessment was also used to identify whether family characteristics and 
mothers’ attitudes to child-rearing practices were related to the young children’s critical 
thinking. The results showed that none of the family characteristics was related with the 
young children’s critical thinking, while only mothers’ values were correlated 
significantly with the same young children’s critical thinking variable.  
The second type, Mother-Child Interactions (MCI) was a dynamic, interactive 
assessment where the children interacted with their own mother. At this pre-intervention 
phase, the control group performance on the PCTAC was significantly higher than the 
performance of the experimental group. On the MCI, there was also a significantly 
higher number of children in the control group than in the experimental group who 
showed stepwise processing, a feature indicating independence. In addition, the control 
group also had significantly higher general intelligence as measured by the Wechsler 
Preschool and Primary Scale of Intelligence (WPPSI) than the experimental group. All 
these results put the experimental group in a lower position than the control group, 
while ideally, both groups were expected to perform similarly before the intervention 
took place. The next chapter will show whether at the post-intervention phase, the 
experimental group could gain some improvement in these features of critical thinking 
as was originally expected by involving the experimental group mothers in an 
intervention program.   
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CHAPTER SIX  
THE IMPACT OF THE INTERVENTION ON YOUNG 
CHILDREN’S CRITICAL THINKING 
 
INTRODUCTION 
 
The aim of this chapter is to address the following research question: “What is the 
impact of the intervention targeted at the experimental group mothers on young 
children’s critical thinking?” The answer to that research question cannot be acquired in 
a straight forward manner. Several things need to be considered, and these are related to 
the pre- and post-intervention control group design of this longitudinal study: (a) there 
were two different groups of children, the experimental and the control groups with the 
intervention available only for the experimental group mothers; (b) prior to the 
intervention, both groups of children had been assessed on their capacity for critical 
thinking through two different assessments, the Precursors of Critical Thinking 
Assessment for Children (PCTAC) and the Mother-Child Interactions for Child (MCI 
Child);  (c) the results of the critical thinking assessments at the pre-intervention phase 
showed some significant differences in performance between those two groups  in some 
PCTAC variables and in one MCI Child sub-category; and (d) at the pre-intervention 
phase, these two groups were also significantly different in general intelligence as 
measured by the Wechsler Preschool and Primary Scale of Intelligence (WPPSI).   
Bearing these considerations in mind, the steps to determine the nature of critical 
thinking in young children at this post-intervention phase were as follows: 
1.  Repeated-measure analysis was carried out to get an overall picture of whether the 
experimental and control groups had undergone changes in general intelligence and 
the critical thinking assessments across the intervention period. The application of 
the repeated-measure analysis is considered appropriate to control for individual-
level differences that may affect the within-subjects variances (Bryman & Cramer, 
2005; Crowder & Hand, 1990).   
2.  Following the repeated measures analyses, paired-samples t-tests and independent 
t-tests were also applied to get more detail on how much difference occurred, if 
any, between the experimental and control groups, across the intervention period in  
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these three measures, WPPSI, PCTAC, and MCI Child.  
3.  The impact of the intervention on critical thinking in young children was calculated 
after consolidating the results from the WPPSI, PCTAC and the MCI Child both 
from the pre- and post-intervention phases.   
To ease reading, the reports for these analyses are structured according to the 
measures applied, starting with the WPPSI and followed by the PCTAC and the MCI 
Child. Before all analyses are presented, a note about the participation of the children 
and mothers in both the experimental and control groups is given, since quite a few of 
them dropped out, as is common in all longitudinal studies (Aubrey, et al. 2000).   
 
PARTICIPATION ACROSS THE STUDY PERIOD 
 
Unfortunately, not all participants who completed the pre-intervention phase were able 
to participate until all post-intervention measures were completed. Of 39 mother-child 
pairs (16 of which formed the experimental group and 23 of which formed the control 
group), one pair and ten pairs dropped from the experimental and control groups, 
respectively, thus leaving only 28 pairs (15 and 13 in each group, respectively). The one 
child who dropped out in the experimental group and his sister were both sick and 
hospitalised for quite some period of time. Their mother was then reluctant to let the 
child participate in the post-intervention measures, even though this mother had always 
been among the most enthusiastic during the whole period of intervention. The 10 
participants in the control group dropped out from this longitudinal study for the 
following reasons: (a) Three pairs were unable to continue since the mothers delivered 
babies and became too busy to participate further and another child was sick and needed 
to see the doctor quite frequently; these four pairs terminated participation two months 
after the pre-intervention measures were taken; and  (b) six more mothers from the 
control group were unable to find a suitable schedule for meeting the researcher and her 
assistants, because they were either working full time or had other family matters to 
solve.   
There were no special characteristics that distinguished the children and mothers 
who dropped out or the children or mothers who stayed until all measures were taken at 
the post-intervention phase; thus the remaining 28 mother-child pairs were accepted as 
representative of the original group. Unfortunately, three pairs (one from the 
experimental group and two from the control group) had their interactions accidentally 
recorded over by other pairs, so for MCI analyses that involved data from the post- 
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intervention phase, they were not included, but for WPPSI and PCTAC these three 
children were counted as participants.     
 
CHANGES IN THE RESEARCH VARIABLES ACROSS THE INTERVENTION 
PERIOD 
 
In this section, changes across the intervention period in the research variables, 
Wechsler Preschool and Primary Scale of Intelligence (WPPSI), Precursors of Critical 
Thinking Assessment for Children (PCTAC), and Mother-Child Interactions for Child 
(MCI Child), are described, using the repeated-measures, paired-samples t-tests and 
independent t-tests analyses. These analyses aimed to detect if there had been any 
significant change in the WPPSI, the PCTAC, and the MCI Child that occurred from the 
pre- to the post-intervention phase. It can be recalled that the results from the WPPSI 
and PCTAC at the pre-intervention phase were in favour for the control group which 
had significantly higher WPPSI Verbal IQ, Performance IQ, and Total IQ and PCTAC 
Total than the experimental group. As for the MCI Child, the control group also had a 
significantly higher proportion of stepwise processing – one sub-category of 
independence - than the experimental group. It was expected that both experimental and 
control groups would show some improvements in their performance over the 
intervention period of two and a half months, due to normal maturation at this age. 
However, if the intervention for the experimental group mothers impacted on their 
children in some positive ways across the intervention period, then the experimental 
group children should show even greater improvements in their performances on these 
three measures as compared to their control group counterpart. For the WPPSI and 
PCTAC, only the Total IQ and Total score were entered into the analyses as these two 
were the most representative of the general intelligence and critical thinking capacity, 
respectively. Because there was no total score for the MCI Child, all main categories 
were entered into the analyses, and they consisted of questioning, independence, 
evaluating, and dependency. 
The reports from the analyses are given in the next three sections. The first is on 
an overall picture of how the WPPSI Total IQ, the PCTAC Total, and the MCI Child 
categories changes across the intervention period. Following this, more detail on the 
changes that occurred in the PCTAC variables and the MCI Child sub-categories are 
reported.   
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Changes in the WPPSI Total IQ, PCTAC Total, and MCI Child Categories 
 
This section reports on the changes that occurred in the WPPSI Total IQ, PCTAC Total, 
and MCI Child categories across the two testing phases, the pre- and the post-
intervention phase. The repeated-measures analyses are reported first, followed by the 
reports from the paired-samples t-tests and independent t-tests analyses.   
 
Repeated-Measures Analyses for the WPPSI Total IQ, PCTAC Total, and MCI Child 
Categories 
 
While the complete results can be seen in Appendix E 1, a summary of results is shown 
in Table 6.1. As Table 6.1 shows, multivariate tests did not result in a significant 
between-subjects (group) main effect, with F(6,18) = 0.43, p= .85, but there were 
significant within-subjects effects, both for time and for time by group interaction, with 
F(6,18)= 9.64, p = < 0.001, and F(6,18)= 4.06, p = .009, respectively. This means that 
there were significant differences between measures that were applied at the two 
different testing phases, i.e., at the pre- and post-intervention phases, and there were 
also differences across testing phases in participants depending on which group they 
were identified with, the experimental or control group, but there were no significant 
mean differences between groups on each of these measures at each phase separately.   
Further univariate tests revealed that differences between measures applied at 
different testing phases were found in the WPPSI Total IQ and PCTAC Total. No 
significant differences between the pre-and post-interventions occurred for any of the 
four MCI Child categories. This means that participants, irrespective of group 
identification, underwent significant changes from the pre- to post-intervention phases 
in general intelligence (in the WPPSI Total IQ) and in the precursors of critical thinking 
(PCTAC Total).   
Significant differences were also found for time by group interaction in the 
WPPSI Total IQ, PCTAC Total, MCI Child independence, and MCI Child dependence, 
but no significant interaction effect was found for the MCI Child questioning or for the 
MCI Child evaluating. This means that in addition to significant changes from the pre- 
to post-intervention phases in the general intelligence (the WPPSI Total IQ) and the 
precursors of critical thinking (the PCTAC Total), participants in each group also 
underwent a different pattern of changes in these two measures, while in the MCI Child 
independence and Child dependence, participants from different groups showed  
180 
different patterns of changes, but there were no mean differences at each testing phase 
per se for the last two measures.  
 
Table 6.1 Repeated measures analysis:  WPPSI Total IQ, PCTAC total, and MCI Child variables 
________________________________________________________________ 
Multivariate Tests 
________________________________________________________________ 
Effect                                                                    Value                 F                Hypothesis df      Error df          Sig. 
________________________________________________________________ 
Between-subjects  Intercept  0.99  466.08    6.00  18.00  .000 
  Group  0.12      0.43    6.00  18.00  .85 
Within-subjects  Time  0.76      9.64    6.00  18.00  .000*** 
  Time*Group  0.57      4.06    6.00  18.00  .009** 
_________________________________________________________________ 
Tests of within-subjects effects 
________________________________________________________________________________________________ 
Univariate Tests  
_________________________________________________________________________________________________ 
Source                    Measure                                    Sum of square        df            Mean square            F               Sig. 
_________________________________________________________________ 
Time  WPPSI Total IQ  1161.83      1       1161.83     17.27         .000*** 
  PCTAC Total    171.02  1         171.02  32.57  .000*** 
  MCI Child questioning        8.65  1             8.65    0.21   .65 
  MCI Child independence    197.58  1         197.58    1.04   .32 
  MCI Child evaluating      14.77  1           14.77    0.07   .79 
  MCI Child dependency        0.02  1             0.02    0.00   .99 
Time*Group  WPPSI Total IQ     317.27  1        317.27    4.72   .04* 
  PCTAC Total       58.89  1         58.89  11.22   .003** 
  MCI Child questioning      19.56  1         19.56    0.47   .50 
  MCI Child independence  1162.00  1     1162.00    6.11   .02* 
  MCI Child evaluating        6.28  1           6.28    0.03   .86 
  MCI Child dependency  2146.74  1     2146.74    4.90   .04* 
_________________________________________________________________________________________________ 
Tests of Between-subjects effects 
__________________________________________________________________________________________________ 
Source                    Measure                                          Sum of square        df            Mean square          F                  Sig. 
__________________________________________________________________ 
Group  WPPSI Total IQ     427.82  1    427.82  1.91  .18 
  PCTAC Total       15.00  1      15.00  1.59  .22 
  MCI Child questioning        0.06  1        0.06  0.00  .98 
  MCI Child independence    596.38  1    596.38  1.74  .20 
  MCI Child evaluating      11.56  1      11.56  0.04  .84 
  MCI Child dependence        9.19  1        9.19  0.02  .88 
____________________________________________________________________________________________________ 
* values are significant at  < 0.05 level   ** value is significant at < 0.01 level   *** values are significant at < 0.001 level 
 
The repeated-measures analysis is useful to give an overall picture of how each 
measure had undergone changes across the two testing phases, and to determine 
whether there was any interaction between the treatment (that is, the intervention) and 
the group identification (the experimental versus the control group) across the two  
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testing phases. It did not, however, provide details about how much changes in each 
group had occurred. To get more detailed pictures on how participants in each group 
and as a whole underwent changes from the pre- to the post-intervention phase in each 
of the measures applied, more analyses are needed and these included paired-samples t-
tests and independent t-tests (Bryman & Cramer, 2005; Leech, Barrett, & Morgan, 
2005). The paired-samples t-tests analyses are useful to determine whether the changes 
from the pre- to the post-intervention phase in each group were significant, while the 
independent t-tests analyses are useful to determine how much the experimental and the 
control groups differed in the measures applied at each testing phase. The results from 
these analyses are reported next.  
 
Paired-Samples t-tests and Independent t-tests for the WPPSI Total, PCTAC Total, and 
MCI Child Categories 
 
Table 6.2 shows a summary of paired-samples t-tests analyses that were run for the 
WPPSI Total IQ, PCTAC Total, MCI Child independence, and MCI Child dependence.  
The complete results can be found in Appendix E 2.  
As Table 6.2 shows, the changes from the pre- to post-intervention phase in the 
WPPSI Total IQ and PCTAC Total for the experimental group were significant. During 
the same period of time, the control group improved slightly in the WPPSI Total IQ 
while the group on average underwent significant improvement in PCTAC Total. The 
overall changes in these two measures for all participants, regardless of group 
identification, were significant with both measures showing increases across time. Thus, 
increases in general intelligence and precursors of critical thinking occurred in children 
participants from both groups, on average, over the intervention period.   
In the MCI Child independence and MCI Child dependency, the experimental 
and control group children changed in different directions even though the changes 
were not significant across the testing phase. More specifically, from the pre- to post-
intervention phase, the experimental group increased in MCI Child independence but 
decreased in MCI Child dependency while the control group performed in exactly the 
opposite directions from the experimental group on these two measures: a decrease in 
the MCI Child independence and an increase in the MCI Child dependency. The 
changes which were found in the WPPSI Total IQ and the PCTAC Total across the 
intervention period were expected for both the experimental and control group children, 
because maturation and familiarity (more experience) with the test tasks would allow  
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for some improvement in the general intelligence and the critical thinking variables. 
Similarly, for the MCI Child, some increases were expected for independence while 
some decreases were expected for the dependency, due to the increasing autonomy of 
the children as they grow older (Deci & Ryan, 1987), but in this case the results did not 
support this expectation.  
 
Table 6.2 Paired-samples t-tests: WPPSI Total IQ, PCTAC Total, MCI Child independence and 
MCI Child dependency 
_____________________________________________________________________   
                                                        Pre-intervention               Post-intervention             Paired differences    
______________________________________________________________________________________________________ 
                                                         M            (SD)                   M            (SD)               M            (SD)           t values     p values 
                                                       ______________          _________________       ________________      _______   _______ 
Experimental group           
WPPSI Total IQ  98.00       (12.91)       113.73     (13.41)      15.73    (12.86)   4.74          .000*** 
 PCTAC total  13.09         (3.33)         19.20       (2.34)      6.11        (3.89)   6.08  .000*** 
 MCI Child  independence   16.82       (16.72)         22.53     (12.92)      5.71      (10.66)   2.00  .07 
  MCI Child dependency  43.61        (21.90)         30.37     (16.77)  - 13.24      (26.90)  -1.84  .09 
           
Control group           
  WPPSI Total IQ  112.00      (12.63)      116.46        (9.85)     4.46         (9.01)   1.78  .10 
  PCTAC total    16.15        (2.24)       18.26         (2.36)     2.11         (2.27)   3.35  .006** 
  MCI Child independence    33.49      (23.33)       19.77         (9.98)  - 13.72      (26.97)  -1.69  .12 
  MCI Child  dependency    29.55      (20.71)        42.70      (20.71)    13.16      (32.80)   1.33  .21 
           
All participants           
  WPPSI Total IQ  104.50      (14.42)      115.00      (11.76)    10.50      (12.43)   4.47  .000*** 
   PCTAC total    14.51        (3.23)        18.76         (2.35)      4.25        (3.78)   5.95  .000*** 
   MCI Child independence    24.15      (21.20)          21.32    (11.57)     - 2.84     (21.48)  -0.66  .51 
  MCI Child dependency    37.42      (22.85)         35.80     (19.24)     - 1.63     (31.92)  -0.25  .80 
___________________________________________________________________ 
** value is significant at < 0.01 level     ***  values are significant at < 0.001 level 
 
As mentioned previously, it had been anticipated that across the intervention 
period, some changes in the performance of the children participants from both the 
experimental and control groups in the measures would occur, due to increasing 
maturation and experience. But for the experimental children, larger positive changes 
were expected, due to the intervention their mother had received that was expected to 
impact positively on their children’s capacity to engage in critical thinking. 
To check further the differences between the experimental and control group 
children, independent-samples t-tests were applied for WPPSI Total IQ, PCTAC Total, 
MCI Child independence and MCI Child dependency, using data from both the pre- and 
post-intervention phase. The results are shown in Table 6.3. To ease reading, the 
performances of the combined group before the intervention started or at the pre- 
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intervention phase in each of these measures are also displayed. This way, how much 
each group had deviated from their original position can be detected.  
 
Table 6.3 Independent samples t-tests for WPPSI Total IQ, PCTAC Total, MCI Child 
independence, and MCI Child dependency 
______________________________________________________________________________________________________ 
                                                   Experimental group                    Control group                  Total group    
______________________________________________________________________________________________________   
                                                     M                    (SD)              M                 (SD)            M                (SD)          t values      p values 
                                                   ________________           _________________        ________________      _________________ 
WPPSI Total IQ      98.94
a  (13.02)  114.61  (11.50)  104.50  (14.42)  3.97  <.001*** 
  113.73  (13.41)  116.46    (9.85)        0.62     .54 
PCTAC Total    13.08   (3.21)    16.45    (2.69)   14.51   (3.23)    3.55     .001*** 
     19.20    (2.34)    18.26    (2.36)        1.06     ..30 
MCI Child independence    18.51  (16.23)    29.54  (18.11)  24.15  (21.20)    1.95     .06 
    22.53  (12.92)    19.77    (9.98)        0.58     .57 
MCI Child dependency    41.19  (21.43)    27.23  (18.59)  37.42  (22.85)    2.17     .04* 
    30.37  (16.77)    42.70  (20.71)        1.60     .12 
______________________________________________________________________ 
a All numbers in Italics refer to results from the pre-intervention phase 
* value is significant at  < .05 level       *** values are significant at  < .001 level 
 
As Table 6.3 shows, both the experimental and control group children improved 
from the pre-to the post-intervention phase in the WPPSI Total IQ and the PCTAC 
Total, but different patterns of change across testing phases occurred in the 
experimental and control groups regarding the MCI Child independence and 
dependency. In particular, the experimental group improved more than the control group 
did in the WPPSI Total IQ and the PCTAC Total. This can be noted from the mean 
scores of the WPPSI Total IQ and PCTAC Total for the experimental and control 
groups which were significantly different before the intervention took place (with t = 
3.97, p <0.001 and t = 3.55, p = 0.001, respectively) with the experimental group 
functioning at a lower level than the control group, but after the intervention, none of 
these differences remained. In other words, both the experimental and control groups 
improved significantly in the WPPSI Total IQ and the PCTAC Total, but the gains in 
the experimental group were more than those in the control group, so that at the post-
intervention phase, both groups performed equally. The differences between the 
experimental and control groups on these two measures, both at the pre- and post-
intervention phases, are best shown graphically in Figures 6.1 and 6.2 below. 
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Changes in WPPSI Total IQ 
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Figure 6.1 Changes in the WPPSI Total IQ across the intervention period 
 
As Figure 6.1 shows, the significant difference in the WPPSI Total IQ between 
the experimental and control groups occurred only at the pre-intervention phase and not 
at the post-intervention phase, even though the performance of the control group was 
still higher than that of the experimental group.  More specifically, the increase of the 
control group in the WPPSI Total IQ was 1.85, or 0.13 SD Total group, while that of the 
experimental group was 14.79, or 1.03 SD Total group. Thus, the change in the WPPSI 
Total IQ (due to a combination of maturation and the intervention) as shown by the 
experimental group was considerably much higher than the change (due to maturation 
only) as shown by the control group. A different kind of change occurred for the 
experimental and control groups in PCTAC Total and this is shown in Figure 6.2.  
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Figure 6.2 Changes in the PCTAC Total across the intervention period 
 
Figure 6.2 shows that the difference in the PCTAC Total between the 
experimental and control groups was larger at the pre-intervention phase than at the  
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post-intervention phase. At the pre-intervention phase, the control group had a higher 
mean PCTAC Total than the experimental group, but then the experimental group 
improved so much that at the post-intervention phase, the experimental group had a 
higher mean PCTAC Total than the control group. In particular, the increase in mean 
score for the control group in the PCTAC Total was 1.81, or 0.56 SD Total group, while 
that of the experimental group was 6.12, or 1.89 SD Total group.  Thus, as in the WPPSI 
Total IQ, the change due to maturation plus intervention was much higher than that due 
to maturation alone.  
As for the MCI Child independence and dependency, the control group had a 
higher independence mean percentage and a lower dependency mean percentage than 
the experimental group before the intervention took place, which resulted in large 
between-group differences with t = 1.95, p = .06, and t = 2.17, p = .04, respectively.  
However, across the testing phases both groups underwent changes so that at the post-
intervention phase, the experimental group showed higher independence and less 
dependency percentages than the control group, even though the between-group 
differences were not significant with t = 0.58, p = .57, and t = 1.60, p = .12, 
respectively. In other words, the experimental group children showed a greater increase 
in critical thinking behaviours from the pre- to the post-intervention phase; specifically, 
more independent and less dependent behaviours were shown by the experimental 
group children whereas this did not happen for the control group children who showed 
less independent and more dependent behaviours across the same period of time. The 
differences between the experimental and control groups in MCI Child independence 
and dependency percentages, both at the pre- and the post-intervention phases, are 
shown graphically in Figures 6.3 and 6.4 below.   
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Figure 6.3 Changes in the MCI Child independence across the intervention period  
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Figure 6.3 shows that in the MCI Child independence the experimental group 
children showed an increase across the intervention period, but the control group 
showed a decrease in the same measure across the same testing time. These opposite 
changes showed that the experimental group underwent expected improvement from the 
pre- to the post-intervention phase and this did not happen to the control group. The 
superiority of the experimental group to the control group was also supported by the 
results from the MCI Child dependency where the experimental group showed a 
decrease from the pre- to the post-intervention phase while the control group showed an 
increase and this is shown in Figure 6.4. 
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Figure 6.4 Changes in the MCI Child dependency across the intervention period 
 
Figure 6.4 shows that the differences between the experimental and control 
groups are approximately similar in size at the pre- and the post-intervention phases, but 
each of these differences is in a different direction: a decrease has occurred for the 
experimental group from the pre- to the post-intervention phase while an increase for 
the control group has occurred across the same period of time.    
 
Summary of Findings 
 
This section reports on the changes that occurred in the experimental and control groups 
for three research variables: the WPPSI Total IQ, PCTAC Total, and MCI Child 
categories. The repeated-measures, paired-samples t-tests, and independent t-tests 
analyses showed that all children, regardless of their group identification, had 
undergone changes in the WPPSI Total IQ, PCTAC Total, and MCI Child categories.   
187 
However, the changes that occurred in the experimental group were different from those 
which occurred in the control group.   
To summarise, details of the changes are as follow: 
1.  The experimental group children improved in the WPPSI Total IQ significantly, 
beyond that of the control group children who only improved slightly.  
2.  In the PCTAC Total, both the experimental and control group children improved 
significantly across the intervention phases, but the improvement of the first group 
beyond that of the latter group.   
3.  The experimental group children had some increases in the MCI Child 
independence and some decrease in the MCI Child dependency, but the control 
group children had the opposite changes in these two categories; they had some 
decreases in the MCI Child independence and some increases in the MCI Child 
dependency.  
4.  To understand in more detail what changes occurred in the PCTAC variables and 
the MCI Child sub-categories for both the experimental and control group children, 
further analyses were done, using repeated-measures analysis and independent-
samples t-tests. The results are described in the next two sections. 
 
Changes in the PCTAC Variables and MCI Child Sub-Categories 
 
In the previous section, results from the WPPSI Total, PCTAC Total, and MCI Child 
categories provide evidence that the experimental group children showed improvements 
in general intelligence as measured by the WPPSI Total IQ, in precursors of critical 
thinking as indicated in the PCTAC Total, and in the MCI Child independence as well 
as showing a decrease in MCI Child dependency. In the next two sections, changes in 
all 13 PCTAC variables and in the MCI Child sub-categories are described. The 
purpose is to show where, on a finer level of analysis, the experimental and control 
groups underwent changes across testing time, and whether these changes may be 
related to the intervention targeted to the mothers of the experimental children. The 
changes in the PCTAC variables are shown first, followed by the changes in MCI Child 
sub-categories.      
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Changes in the PCTAC Variables 
 
To determine changes in the PCTAC variables from the pre- to the post-intervention 
phase in both the experimental and control groups, repeated measures analyses were run 
for all 13 PCTAC variables, and the summaries of results are shown in Table 6.4. The 
PCTAC variables were information identification, categorizing, attribute identification, 
applying attribute identification, predicting, learning, recognizing logical consistency, 
perspective taking, moral reasoning, verbal authentication, performance 
authentication, adult modelling, and creativity. A copy of the complete results is 
provided in Appendix E 3.  
 
Table 6.4 Repeated-measures analysis for the PCTAC variables 
_________________________________________________________________ 
Multivariate Tests 
_________________________________________________________________________________________________ 
Effect                                                                      Value                  F               Hypothesis df     Error df            Sig. 
_________________________________________________________________________________________________ 
Between Subjects  Intercept
a  .99  1799.47  13.00  14.00         .000 
   Group
a  .69  2.41  13.00  14.00        .06 
Within Subjects  Time
a  .97  35.14  13.00  14.00          .00** 
   Time*Group
a  .71  2.61  13.00  14.00        .04* 
_________________________________________________________________ 
a Pillai’s Trace was used 
_________________________________________________________________ 
Univariate Tests 
_________________________________________________________________________________________________ 
Source                        Measure                                      Sum of squares     df     Mean square           F                 Sig. 
_________________________________________________________________________________________________ 
Time  Information  identification  0.54  1  0.54  29.28      .000*** 
   Categorizing  1.27  1  1.27  10.76    .003** 
   Attribute identification  0.03  1  0.03  0.12       .73 
   Applying attribute identification  2.88  1  2.88  15.38      .001*** 
   Predicting  0.02  1  0.02  0.08       .78 
   Learning  0.34  1  0.34  3.54       .07 
   Recognizing logical consistency  0.00  1  0.00  0.00       .96 
   Perspective taking  8.94  1  8.94  168.12      .000*** 
   Moral reasoning  6.29  1  6.29  10.95       .003** 
   Verbal authentication  6.36  1  6.36  32.32      .000*** 
   Performance authentication  0.01  1  0.01  0.14       .71 
   Adult modelling  18.96  1  18.96  56.87      .000*** 
   Creativity  5.67  1  5.67  25.10      .000*** 
_  
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Table 6.4 (continued)  
_________________________________________________________________________________________________ 
Univariate Tests 
_________________________________________________________________________________________________ 
Source                        Measure                                        Sum of squares     df     Mean square           F               Sig. 
_________________________________________________________________________________________________ 
 
time * Group  Information identification  0.06  1  0.06  3.09       .09 
   Categorizing  0.97  1  0.97  8.20       .01** 
   Attribute identification  2.39  1  2.39  8.89       .01** 
   Applying attribute identification  1.99  1  1.99  10.62      .003*** 
   Predicting  0.73  1  0.73  2.85       .10 
   Learning  0.03  1  0.09  0.29       .59 
   Recognizing logical consistencies  0.07  1  0.07  0.42       .52 
   Perspective taking  0.01  1  0.01  0.27       .61 
   Moral reasoning  0.12  1  0.12  0.22       .64 
   Verbal authentication  0.08  1  0.08  0.41       .52 
   Performance authentication  1.42  1  1.42  16.18       .000*** 
   Adult modelling  0.39  1  0.39  1.16             .29 
   Creativity  0.08  1  0.08  0.34       .56 
________________________________________________________________________________________________ 
Tests of Between-subjects effects 
________________________________________________________________________________________________ 
  Source                 Measure                                            Sum of squares      df       Mean square          F               Sig. 
________________________________________________________________________________________________ 
Group  Information identification  0.06  1  0.06  3.09      .09 
   Categorizing  0.68  1  0.68  4.69           .04* 
   Attribute identification  1.12  1  1.12  8.39   .008** 
   Applying attribute identification  0.03  1  0.03  0.11           .75 
   Predicting  0.06  1  0.06  0.16    .69 
   Learning  0.43  1  0.43  1.82    .19 
   Recognizing logical consistencies  0.01  1  0.01  0.16    .69 
   Perspective taking  0.11  1  0.11  0.90    .35 
   Moral reasoning  0.06  1  0.06  0.22    .64 
   Verbal authentication  0.05  1  0.05  0.25    .62 
  Performance authentication  1.27  1  1.27  2.59    .20 
   Adult modelling  1.87  1  1.87  4.25      .05* 
   Creativity  0.83  1  0.83  2.07    .16 
_________________________________________________________________________________________________ 
* values are significant at 0.05 level    ** values are significant at 0.01 level    *** values are significant at 0.001 level 
 
Table 6.4 shows that the multivariate tests revealed no between-subjects (group) 
effect, but there were significant within-subjects effects for time and time by group 
interaction effects. This means that there were significant differences between measures 
taken at the pre-intervention phase as compared to the same measures taken at the post-
intervention phase, and that the changes from the pre- to post-intervention were also 
related to group identification, that is, the experimental or the control group.   
Further univariate tests from the tests of within-subjects effects revealed eight 
variables with significant time effects and four variables with significant time by group 
interaction effects. Variables with significant time effect are information identification, 
categorizing, applying attribute identification, perspective taking, moral reasoning,  
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verbal authentication, adult modelling, and creativity. Figures 6.5 through 6.12 show 
the changes for each of these variables from the pre- to post-intervention phase in both 
the experimental and control groups.    
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Figure 6.5 Changes in Information identification across the intervention period 
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Figure 6.6 Changes in Categorizing across the intervention period 
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Figure 6.7 Changes in Applying attribute identification across the intervention period 
 
Changes in Perspective taking
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Figure 6.8 Changes in Perspective taking across the intervention period  
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Changes in Moral reasoning
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Figure 6.9 Changes in Moral reasoning across the intervention period 
 
Changes in Verbal authentication
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Figure 6.10 Changes in Verbal authentication across the intervention period 
 
Changes in Adult modelling
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Figure 6.11 Changes in Adult modeling across the intervention period 
 
Changes in Creativity
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Figure 6.12 Changes in Creativity across the intervention period 
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As Figures 6.5 through 6.12 show, both the experimental- and control group 
children changed significantly from the pre- to the post-intervention phase on these 
eight PCTAC variables.   
Beside variables with significant change for time effect, there were also 
variables with significant time by group interaction effect. They were categorizing, 
attribute identification, applying attribute identification, and performance 
authentication. This means that the experimental and control groups changed from the 
pre- to the post-intervention phase differently on these four variables. Since Figures 6.6 
and 6.7 have shown the changes in categorizing and applying attribute identification, 
only changes in attribute identification and performance authentication are shown next 
in Figures 6.13 and 6.14.   
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Figure 6.13 Changes in Attribute identification across the intervention period 
 
Changes in Performance authentication
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Figure 6.14 Changes in Performance authentication across the intervention period 
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Beside the significant within-subjects effect for time and time by group 
interaction effects, tests of between-subjects effects also revealed three PCTAC 
variables where the experimental and control groups differed significantly. They were 
categorizing, attribute identification, and adult modelling. The changes in these 
variables have been shown in Figures 6.6, 6.13, and 6.11, respectively.     
To sum up, the repeated-measures analyses on the PCTAC variables show that 
from the pre- to the post-intervention phase, some variables underwent significant 
changes regardless of the group identification, but some variables had significant 
changes depending on the group identification. To detect further how the experimental 
and control groups differed in PCTAC variables and to determine whether the 
intervention put the experimental group in a position of advantage compared to that of 
the control group in the PCTAC variables, independent-samples t tests were run for all 
13 PCTAC variables. The results are shown in Table 6.5. 
As shown in Table 6.5, at the pre-intervention phase, the experimental group 
performed significantly below the control group on four variables. These four variables 
and their t values were categorizing (t = 2.62, p = .01), attribute identification (t = 3.99, 
p = < .001), applying attribute identification (t = 2.16, p = .04), and performance 
authentication (t = 2.97, p = .006). The differences between the experimental and 
control groups at the pre-intervention phase on each of these PCTAC variables are 
shown in Figure 6.15. 
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Table 6.5 Comparison between the experimental and control groups at the pre- and post-
intervention phases in the PCTAC variables 
________________________________________________________________________ 
                                                            Experimental group        Control group 
                                                                   (n = 15)                         (n = 13) 
__________________________________________________________________________________________ 
                                                           M                (SD)           M               (SD)             t values        p level 
                                                         _________________      ______________       ________________________ 
Information identification  1.87
a  (0.19)  1.74  (0.19)  1.76  .09 
  2.00  (0)  2.00  (0)  -   - 
             
Categorizing  1.40  (0.63)  1.88  (0.22)  2.62  .01** 
  1.97  (0.13)  1.92  (0.19)  0.72  0.48 
             
Attribute identification  1.03  (0.55)  1.73  (0.33)  3.99  .000*** 
  1.40  (0.39)  1.27  (0.49)  0.79  .43 
             
Applying attribute identification  1.00  (0.53)  1.46  (0.50)  2.16   .04* 
  1.83  (0.24)  1.63  (0.38)  1.74  .09 
             
Predicting  1.03  (0.81)  1.32  (0.55)  1.11  .28 
  1.29  (0.42)  1.13  (0.29)  1.19  .24 
             
Learning  0.40  (0.43)  0.27  (0.39)  0.84  .41 
  0.60  (0.39)  0.38  (0.42)  1.45  .16 
                                                        
Recognizing logical consistency  2.03  (0.33)  1.92  (0.33)  0.81  .42 
  1.96  (0.43)  2.00  (0.29)  0.29  .77 
             
Perspective taking  0.37  (0.30)  0.31  0.25  0.56  .58 
  1.20  (0.36)  1.08  (0.28)  1.00  .32 
                                                                       
Moral reasoning  0.80  (0.46)  0.96  (0.59)  0.81  .42 
  1.57  (0.94)  1.54  (0.48)  0.10  .92 
             
Verbal authentication  0.80  (0.54)  0.75  (0.47)  0.08  .94 
  1.55  (0.34)  1.40  (0.40)  1.03  .31 
             
Performance authentication  0.58  (0.55)  1.20  (0.56)  2.97  .006** 
  0.92  (0.57)  0.91  (0.46)  0.08  .94 
             
Adult modelling  0.47  (0.83)  1.00  (0.71)  1.81  .08 
   1.80  (0.56)  2.00  (0)  1.28  .21 
             
Creativity  0.40  (0.61)  0.72  (0.69)  1.30  0.21 
  1.11  (0.48)  1.28  (0.43)  0.98  .33 
 
__________________________________________________________________________________________ 
a All numbers in italics refers to values found at the pre-intervention phase
 
* value is significant at level 0.05   ** values are significant at level 0.01   *** value is significant at 0.001 level 
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Figure 6.15 Profiles of PCTAC variables for the experimental and control groups at the pre-
intervention phase 
 
However, none of these differences remained at the post-intervention phase 
when the experimental group performed even better than the control group on three of 
these four variables (categorizing ,attribute identification, and applying attribute 
identification), and also on five other variables (predicting, learning, perspective taking, 
moral reasoning, and verbal authentication) even though the differences in these last 
five variables were not significant. In addition, the experimental group performed 
similarly to the control group on two variables (information identification and 
performance authentication), but lower on three variables (recognizing logical 
consistency, adult modeling, and creativity). A summary of the position of the 
experimental group compared to that of the control group, whether exceeds, equals, or 
less than, in each of these variables is displayed in Table 6.6.  
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Table 6.6 Comparison of experimental and control groups in PCTAC variables at the post-
intervention phase 
______________________________________________________________________        
       Experimental group exceeds                          Experimental group equals                           Experimental group is less than                 
                     Control group                                               Control group                                                    Control group 
    __________________            __________________           ____________________     
                 Categorizing                                              Information identification                          Recognising logical consistency 
          Attribute identification                                   Performance authentication                                    Adult modelling 
     Applying attribute identification                                                                                                               Creativity 
                 Predicting 
                  Learning 
             Perspective taking 
               Moral reasoning 
           Verbal authentication 
 ______________________________________________________________________ 
 
Overall, there were no significant differences between the experimental and 
control groups on any of the PCTAC variables at the post-intervention phase. The 
differences between the experimental and control groups at the post-intervention phase 
in each of these PCTAC variables are graphically shown in Figure 6.16. 
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Figure 6.16 Profiles of PCTAC variables for the experimental and control groups at the post-
intervention phase 
 
Each group had undergone changes differently from the pre- to post-intervention 
phase on each of these PCTAC variables. To understand in more detail what changes 
occurred within each group across the intervention period, paired-samples t-test 
analyses were run for all PCTAC variables. Complete results are in Appendix E 3, and 
only a summary is shown in Table 6.7.   
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Table 6.7 Paired-samples t-tests for the PCTAC variables 
_____________________________________________________________________ 
                                   Pre-intervention                  Post-intervention             Paired differences 
_______________________________________________________________________________________________________ 
                                                 M                 (SD)                   M              (SD)                M               (SD)        t values          p level 
                                           ___________________           __________________      ________________    __________________ 
Experimental group                 
Information identification  1.87  (0.19)  2.00    (0)     0.13  (0.19)    2.65  .02* 
Categorizing  1.40  (0.63)  1.97  (0.13)     0.57  (0.62)    3.52  .003** 
Attribute identification  1.03  (0.55)  1.40  (0.39)     0.37  (0.79)    1.80  .09 
Applying attribute 
identification 
1.00  (0.53)  1.83  (0.24)     0.83  (0.62)    5.23  .000*** 
Predicting  1.03  (0.81)  1.29  (0.42)     0.27  (0.84)    1.24  .24 
Learning  0.40  (0.43)  0.60  (0.39)     0.20  (0.45)    1.70  .11 
Recognizing logical 
consistency 
2.03  (0.33)  1.96  (0.43)     - 0.07  (0.62)  - 0.42  .68 
Perspective taking  0.37  (0.30)  1.20  (0.36)     0.83  (0.35)    9.24  .000*** 
Moral reasoning  0.80  (0.46)  1.57  (0.94)     0.77  (1.24)    2.40  .03* 
Verbal authentication  0.80  (0.54)  1.55  (0.34)     0.75  (0.54)    5.36  .000*** 
Performance 
authentication 
0.58  (0.55)  0.92  (0.57)     0.35  (0.39)    3.44  .004** 
Adult modelling  0.47  (0.83)  1.80  (0.56)    1.33  (0.90)    5.74  .000*** 
Creativity  0.40  (0.61)  1.11  (0.48)    0.71  (0.73)    3.78  .002** 
                 
Control group                 
Information identification  1.74  (0.19)  2.00    (0)     0.26  (0.19)    4.98  .000*** 
Categorizing  1.88  (0.22)  1.92  (0.19)     0.04  (0.25)    0.56  .58 
Attribute identification  1.73  (0.33)  1.27  (0.48)   - 0.46  (0.66)  - 2.52  .03* 
Applying attribute 
identification 
1.46  (0.50)  1.63  (0.38)     0.17  (0.54)    1.08  .30 
Predicting  1.32  (0.55)  1.13  (0.29)   - 0.20  (0.55)   - 1.26  .23 
Learning  0.27  (0.39)  0.38  (0.41)     0.11  (0.41)     0.97  .35 
Recognizing logical 
consistency 
1.92  (0.33)  2.00  (0.29)       0.08  (0.54)     0.52  .61 
Perspective taking  0.31  (0.25)  1.08  (0.28)     0.77  (0.30)     9.34  .000*** 
Moral reasoning  0.96  (0.59)  1.54  (0.48)     0.58  (0.84)     2.48  .03* 
Verbal authentication  0.75  (0.46)  1.40  (0.40)     0.65  (0.72)     3.12  .01** 
Performance 
authentication 
1.20  (0.56)  0.91  (0.46)  - 0.29  (0.45)  - 2.33  .04* 
Adult modelling  1.00  (0.71)  2.00    (0)    1.00  (0.71)     5.10  .000*** 
Creativity  0.72  (0.69)  1.28  (0.42)    0.56  (0.60)     3.40  .005** 
______________________________________________________________________ 
* values are significant at 0.05 level   ** values are significant at 0.01 level   *** values are significant at 0.001 level 
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Table 6.7 shows that the experimental group underwent significant changes from 
the pre- to post-intervention phase on nine of thirteen PCTAC variables while the 
control did this on eight variables. The changes can be shown graphically, as presented 
for each group in Figures 6.17 and 6.18, respectively. 
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Figure 6.17 Changes of PCTAC variables across intervention period in the experimental group 
 
Similar changes for the control group are displayed in figure 6.18. 
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Figure 6.18 Changes of PCTAC variables across intervention period in the control group 
 
The control group improved significantly in similar variables as the 
experimental group, except for categorizing and applying attribute identification, but it  
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also decreased in predicting, and decreased significantly in attribute identification and 
performance authentication.  
In short, the experimental group underwent changes in more variables and of 
more intensity than did the control group, except in information identification and 
recognizing logical consistency. In information identification, the performance of the 
experimental group was already higher than the control group at the pre-intervention 
phase, and both groups reached ceiling effect at the post-intervention phase. The only 
unexpected result for the experimental group was the decrease in recognizing logical 
consistency while the control group had an increase across the intervention period for 
this same variable.      
In summary, critical thinking variables that appear to be amenable to 
intervention are: categorizing, attribute identification, applying attribute identification, 
predicting, learning, perspective taking, moral reasoning, verbal authentication, 
performance authentication, adult modeling, and creativity.  
After detailed analyses on the changes that occurred in the experimental and 
control group children in the PCTAC variables across the intervention period, we now 
look at the changes that occurred for both groups in the MCI Child sub-categories. To 
do this, repeated-measures, paired-samples t-tests and independent t-tests analyses were 
run for the sub-categories of MCI Child. These are reported next.  
 
Changes in the MCI Child Sub-categories  
 
The summaries of the results from the repeated-measures analyses are reported first in 
Table 6.8, followed by the reports on the next two analyses. Complete results of 
repeated-measures analyses can be found in Appendix E 4.  
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Table 6.8 Repeated-measures analyses for the MCI Child sub-categories 
___________________________________________________________________________ 
Multivariate Tests 
___________________________________________________________________________ 
Effect                                                                  Value                  F             Hypothesis df        Error df          Sig.  
______________________________________________________________________________________________ 
Between Subjects  Intercept
a  0.99  140.59  9.00  15.00     .000 
   Group
a  0.27  0.62  9.00  15.00     .76 
Within Subjects  Time
a  0.71  4.10  9.00  15.00    .008** 
   Time*Group
a  0.31  0.75  9.00  15.00     .66 
___________________________________________________________________________ 
a Pillai’s Trace was used 
______________________________________________________________________________________________ 
Tests of Within-subjects effects 
______________________________________________________________________________________________ 
Univariate Tests 
______________________________________________________________________________________________ 
Source                        Measure                     Sum of squares      df        Mean square               F            Sig.        
______________________________________________________________________________________________ 
Time  Question  8.65  1  8.65  0.21   .65 
   Initiative  95.79  1  95.79  1.04   .32 
   stepwise processing  570.19  1  570.19  15.33  .001*** 
   Valuing  12.70  1  12.70  0.27   .61 
   Disagreeing  0.06  1  0.06  0.00   .98 
   Competing  0.00  1  0.00  0.01   .91 
   Passive  238.83  1  238.83  8.31   .008** 
   asking for help  0.62  1  0.62  0.01    .92 
   Complying  268.80  1  268.80  0.75    .39 
Time*Group  Question  19.56  1  19.56  0.47    .50 
   Initiative  302.23  1  302.23  3.20    .08 
   stepwise processing  277.83  1  277.83  7.47    .01** 
   Valuing  6.08  1  6.08  0.13    .72 
   Disagreeing  25.08  1  25.08  0.17    .68 
   Competing  0.00  1  0.00  0.01    ..91 
   Passive  3.47  1  3.47  0.12     .73 
   asking for help  87.49  1  87.49  1.41     ..25 
   Complying  1233.15  1  1233.15  3.46     .08 
_______________________________________________________________ 
Tests of Between-Subjects Effects 
______________________________________________________________________________________________ 
Source                    Measure               Sum of squares        df         Mean square               F                Sig. 
______________________________________________________________________________________________ 
Group  Question  0.06  1  0.06  0.00  .98 
   Initiative  180.38  1  180.38  1.71  .20 
   Stepwise  161.23  1  161.23  1.70  .20 
   Valuing  22.73  1  22.73  0.25  .62 
   Disagreeing  9.45  1  9.45  0.05  .83 
   Competing  2.91  1  2.91  0.99  .33 
   Passive  0.34  1  0.34  0.00  .97 
   asking for help  0.82  1  0.82  0.01  .93 
   Complying  20.43  1  20.43  0.07  .79 
_____________________________________________________________________________________________ 
* values are significant at 0.05 level   ** values are significant at 0.01 level    *** values are significant at 0.001 level  
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Table 6.8 shows that multivariate tests did not reveal significant results for 
between-subjects effect or within-subjects time by group interaction effect, but the 
within-subjects time effect was significant with F (4, 15) = 4.10 and p = .008. It means 
that there were significant differences in measures applied at the pre- and post-
intervention phases in both the experimental and control groups. Further univariate tests 
revealed which measures were resulted in significant differences across the intervention 
period. Of nine MCI Child sub-categories, two had significant results for time effect, 
and one for time by group effect. They were stepwise processing and passive with 
stepwise processing was also significant for time by group interaction effect. This 
means that stepwise processing and passive at the pre-intervention phase were 
significantly different from the same measures at the post-intervention phase, and these 
occurred in both the experimental and control groups. In addition to that, stepwise 
processing was also significantly different between the experimental and the control 
groups, meaning that the changes from the pre- to the post-intervention phase in 
stepwise processing depended on which group a child was identified with.   
The changes in stepwise processing and passive are shown in Figures 6.19 and 
6.20, respectively.  
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Figure 6.19 Changes in Stepwise processing across the intervention period 
 
Figure 6.19 shows that the experimental and control group were different in 
stepwise processing at the pre-intervention phase with the control group had larger 
percentage than the experimental group; however, at the post-intervention phase, both 
groups showed some decreases and the decreases in the control group were larger than 
the one in the experimental group so that no difference between groups was found at 
this testing phase.  
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Figure 6.20 Changes in Passive across the intervention period 
 
Figure 6.20 shows that both the experimental and control groups showed an 
increase from the pre- to the post-intervention phase, but basically both groups 
performed similarly at both testing phases.   
To understand how the experimental and control groups differed in stepwise 
processing and passive, independent-samples t-tests were run for these two MCI Child 
sub-categories. The results are shown in Table 6.9. 
 
Table 6.9 Comparison between the experimental and control groups in MCI Child stepwise 
processing and in MCI Child passive 
_____________________________________________________________ 
                                                   Experimental group               Control group 
                                                                   (n = 15)                     (n = 13) 
___________________________________________________________________________________________ 
                                             M               (SD)                     M              (SD)           t values         p  level 
                                         _________________        ____________________   ___________________ 
Stepwise processing  7.76
1  (9.47)  16.12  (10.72)  1.41  .16 
  5.70  (6.22)  4.57  (4.62)  0.50  .62 
             
Passive  4.30  (10.29)  3.94  (9.29)  0.72  .47 
  8.18  (11.88)  8.87  (10.78)  0.15  .88 
_____________________________________________________________ 
1 Numbers in italics refer to results found at the pre-intervention phase 
 
Table 6.9 shows that the experimental and control groups means did not differ in 
MCI Child stepwise processing and passive both at the pre- and post-intervention 
phases. In fact, both groups showed similar directions of changes from the pre- to the 
post-intervention phases in stepwise processing and passive; that is, both groups had 
decreases in stepwise processing and increases in passive. However, compared to the 
experimental group, the control group showed a greater decrease in stepwise 
processing, and a greater increase in passive.  
To understand in more detail what changes occurred in both groups across the 
intervention period, paired-samples analyses were run for all MCI Child sub-categories.  
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A summary of the results is shown in Table 6.10 while the complete results can be 
found in Appendix E 5.   
 
Table 6.10 Paired-samples t-tests for MCI Child sub-categories 
______________________________________________________________________ 
                                    Pre-intervention                     Post-intervention          Paired differences 
_________________________________________________________________________________________________________ 
                                              M                     (SD)                     M             (SD)             M                 (SD)        t values          p level 
                                           ___________________           __________________      ________________    ____________________ 
Experimental group                 
Questioning  6.10  7.46  6.52  9.77     0.42  10.60    0.15  .88 
Independence  16.82  16.72  22.553  12.92     5.70  10.66    2.00  .07 
      Initiative    8.59    7.87  16.33    8.96     7.74    8.99    3.22  .007** 
     Stepwise processing    7.76    9.47    5.70    6.22  - 2.05    6.29  - 1.22  .24 
Evaluating  15.43  18.60  15.80  13.66     0.38  23.40    0.06  .95 
      Valuing    7.90    7.68    9.62    9.63     1.72  10.28    0.62  .54 
      Disagreeing    7.05  18.44    5.69    8.28   - 1.36  19.38  - 0.26  .80 
      Competing    0.48    1.78    0.50    1.47      0.02    0.55    0.14  .89 
Dependence  43.61  21.90  30.37  16.77    13.24  26.90    1.84  .09 
       Passive    4.30  10.29    8.18  11.88      3.87    9.33    1.55  .14 
       Asking for help    7.02    6.81    4.58  11.66    - 2.44  11.45    0.80  .44 
      Complying  32.29  20.58  17.61  12.12  - 14.68  21.97  - 2.50  .03* 
 
Control group                 
Questioning    7.29    6.66    5.19  5.77     - 2.10    6.73  - 1.03  .33 
Independence  33.49  23.33  19.77  9.98  - 13.72  26.97  - 1.69  .12 
      Initiative  17.37  14.18  15.20  8.26   -  2.16  17.79    0.40  .69 
     Stepwise processing  16.12  10.72    4.57  4.62  - 11.55  10.94  - 3.50  .006** 
Evaluating  13.74  15.70  15.55  14.10    1.81  15.95     0.38  .71 
      Valuing    7.24    9.23    7.56    6.05    0.31    8.78     0.12  .91 
      Disagreeing    6.50  10.70    8.00  11.95    1.50  13.42     0.37  .72 
      Competing    0    0     0     0     -  -     -  - 
Dependence  29.55  22.53  42.70  20.71    13.16  32.80     1.33  .21 
       Passive    3.94    9.29    8.87  10.78     4.93    4.37     3.74  .004** 
       Asking for help    4.61    7.19    7.50  10.22     2.89  10.71     0.89  .39 
      Complying  21.00  15.55  26.33  22.76     5.33  31.81  - 0.56  .59 
______________________________________________________________________ 
* values are significant at 0.05 level     ** values are significant at 0.01 level 
 
Table 6.10 shows that the experimental and control groups had different kinds of 
significant changes from the pre- to the post-intervention phase. More specifically, the 
experimental group had a significant increase in initiative, and a significant decrease in 
complying, while the control group had a significant decrease in stepwise processing 
and a significant increase in passive during the same period of time. Since both 
initiative and stepwise processing are sub-categories within MCI Child independence, 
while passive and complying are sub-categories within MCI Child dependence, the 
results shown in Table 6.10 confirmed the results shown in Tables 6.1, 6.8 and 6.9.  
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These three tables show that the experimental group, from the pre- to the post-
intervention phase, exhibited more independence behaviours and fewer dependency 
behaviours, while the control group showed the opposite changes, i.e., they decreased in 
independence and increased in dependency behaviours. The changes in initiatives and 
complying are pictured in Figures 6.21 and 6.22.  
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Figure 6.21 Changes in Initiatives across the intervention period 
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Figure 6.22 Changes in Complying across the intervention period 
 
Summary of Findings at the Post-Intervention Phase 
 
The previous section reported on the changes occurring in the experimental and control 
groups on two research variables, the PCTAC and the MCI Child. The repeated-
measures, paired-samples t-tests, and independent t-tests analyses showed that all 
children, regardless of their group identification, had undergone changes in the PCTAC 
variables, and MCI Child sub-categories. However, the changes that occurred in the 
experimental group were different from those that occurred in the control group. 
To summarise, the changes were as follows: 
1.  Regarding the 13 PCTAC variables, all children, regardless of group identification, 
changed significantly across the intervention period on eight variables, namely 
information identification, categorizing, applying attribute identification,  
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perspective taking, moral reasoning, verbal authentication, adult modeling and 
creativity.   
2.  The experimental and control groups changed differently on five variables: 
categorizing, attribute identification, applying attribute identification, performance 
authentication, and adult modeling. At the pre-intervention phase, the experimental 
group performed significantly below the control group on the first four variables 
and below (but not significantly) on adult modelling, but at the post-intervention 
phase they gained more than the control group did. Not only did the control group 
gain less than the experimental group on categorizing and applying attribute 
identification, it also had some decreases on attribute identification and 
performance authentication.    
3.  Overall, there were no significant differences between the experimental and control 
groups on any of the PCTAC variables at the post-intervention phase. 
4.  Of nine MCI Child sub-categories, the experimental and control groups performed 
differently across the intervention period on four sub-categories: initiative, stepwise 
processing, passive, and complying.   
5.  To be specific, the experimental group had a significant increase in initiative, and a 
significant decrease in complying, while the control group had a significant 
decrease in stepwise processing and a significant increase in passive during the 
same period of time.   
6.  Overall, the experimental group, from the pre- to the post-intervention phase, 
exhibited more independence behaviours and fewer dependency behaviours, while 
the control group showed the opposite changes, i.e., they decreased in 
independence and increased in dependency behaviours 
 
THE IMPACT OF THE INTERVENTION ON YOUNG CHILDREN’S CRITICAL 
THINKING 
 
The Advantageous Position of the Experimental Group Children Compared to the 
Position of the Control Group Children 
 
Based on the changes in the general intelligence as measured by the WPPSI, and the 
two critical thinking assessments, PCTAC and MCI Child, it can be concluded that the 
experimental group children were in a more advantageous condition at the post-
intervention phase compared to the condition of the control group children. At least  
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three observations were characteristic of the experimental group position at the post-
intervention phase as compared to that of the control group: (1) the increase in the 
general intelligence as measured by the WPPSI Total IQ was greater in the 
experimental group children than in the control group children; (2) the increase in the 
precursors of critical thinking variables as measured by the PCTAC was greater for the 
experimental group children compared to the increase in the control group children, and 
(3) the changes in MCI Child during interactions with the mothers showed that the 
experimental group children were more independent and less dependent (both major 
features are associated with critical thinking) while the control group children were less 
independent and more dependent. Also, some critical thinking elements seem more 
amenable to change as a result of intervention than others. These are discussed at the 
end of the chapter. 
From these results, we have enough evidence to infer that the impact of the 
intervention targeted at the experimental group mothers was positive for the 
experimental group children: across the intervention period the experimental group 
children had increased in both their measurement of general intelligence and critical 
thinking. To conclude, the results of this study indicate that the intervention had been 
effective for the child participants in the experimental group.    
 
Features of Critical Thinking in Young Children 
 
This sub-section describes the features of critical thinking in young children of 4- and 5-
year olds. The description is based on the results of the critical thinking assessments, 
provided by the PCTAC and MCI that also include the changes in critical thinking 
variables that occurred in the experimental and control groups across the two testing 
phases. Thus, results reported earlier in the previous chapter displaying the features of 
critical thinking in young children at the pre-intervention phase are consolidated with 
results from this chapter displaying the same variables at the post-intervention phase in 
addition to notable changes which occurred across the two testing phases.  
 
Categories of Precursors of Critical Thinking in Young Children 
 
The precursors of young children’s critical thinking as assessed by the PCTAC and 
MCI can be further distinguished into four different categories as follows:    
a.  Variables that developed up to maximum scores (a ceiling effect) as a maturational  
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process. An example is information identification presented as verbal stimuli, 
which involves relatively simple processes which both the experimental and control 
groups performed maximally. Since the children did not have any clue beforehand 
what information would be relevant, their maximum performance in some ways 
indicated their ability to retain all information in the working memory system until 
further processing was needed (Baddeley, & Hitch, 1974).   
b.  Other variables that involve more complex processes than simply identifying also 
develop as a maturational process. Belonging to this category were perspective 
taking, moral reasoning, and adult modeling. As all these variables dealt with 
social context, we can assume that as children grow, they acquire more relationship 
experiences, not necessarily from their mother, but also from peers, that could 
enhance their understanding on how to better interact with others. Support for this 
notion comes from research on the influence of parents- and peers- relationship to 
young children’s social and emotional development (Denham, et al, 2003; Dunn, et 
al., 1991; von Salisch, 2001) and on the conversations between young children and 
their mothers, friends, and siblings (Brown, Donelan-McCall, & Dunn, 1996; 
Dunn, Bretherton &, Munn, 1987).  
c.  Other variables also developed to a higher level than was possible due to 
maturation alone, as a result of the positive maternal influences expected from 
mothers in the experimental group which served to enhance their development even 
further. Categorizing, attribute identification, applying attribute identification, 
prediction, learning, verbal authentication, performance authentication, creativity, 
questioning, initiative, stepwise processing, valuing, disagreeing, interest, and 
motivation belonged to this category. The commonalities among these variables 
were that they involved paying attention to details, and applying some criteria in 
making judgments. Feedback from the experimental group mothers at the end of 
the intervention suggested that through this intervention, they learned to be more 
sensitive toward opportunities for learning that actually could occur anywhere, 
rather than depending on formal classroom experiences. With this kind of 
awareness, it seemed that compared to the control group mothers, mothers from the 
experimental group had been successful in encouraging their children to be more 
careful, thoughtful or attentive, and this apparently had advanced their learning and 
capacity for exercising processes which are the precursors of mature critical 
thinking.   
d.  Some other variables, such as recognizing logical consistency (or deductive  
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reasoning), had not improved much across time. These seemed to be the least 
developed over a ten month period, and were also least influenced by mothers. To 
be able to perform well on this variable, a child had to identify implicit connections 
between verbal statements. Even the experimental children did not display 
improvement on this variable, indicating that more efforts from the mothers should 
be directed to improve the children’s ability in recognizing logical consistency. It 
may also be that this variable is subject to maturational constraints and that one has 
to wait for maturational development to reach a certain level before intervention 
could have any impact. This is the argument which underlies Piaget’s theory. 
e.  Such classification as above will be helpful in structuring thinking programs which 
target specific variables at a certain age, as has been suggested by Ennis (1996). 
Longer periods between re-testing on these same variables will bring better 
understanding about them and how they might operate, and will help identify when 
they will take on more mature, adult forms, and what other factors contribute to 
their growth.    
 
CHAPTER SUMMARY 
In this chapter the impact of the intervention targeted at the experimental group mothers 
to promote critical thinking in their young children has been determined, following 
detailed reports on the changes in three major research variables assessed in the children 
participants. The experimental group children’s advantageous position at this post-
intervention phase as compared to the control group children had also been described. 
This chapter ends with the types of critical thinking variables amenable to changes that 
occur naturally due maturation and general life experiences (as happened with the 
control group children), and those amenable to facilitating efforts mothers provided (as 
happened with the experimental children).  
As the experimental group children improved in their general intelligence and 
critical thinking variables in ways beyond the improvement shown by their control 
group counterparts, this leads us to inquire what the mothers of the experimental group 
children did differently as compared to the mothers of the control group. The variable 
MCI Mother serves as the representative for mothers’ behaviours on which a 
comparison between these two groups of mothers was based. These analyses are 
reported in the next chapter which elaborates further how mothers in those two groups 
interacted with their children at the post-intervention phase compared with similar 
interactions at the pre-intervention phase.   
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CHAPTER SEVEN  
MOTHERS’ INTERACTING BEHAVIOURS AND 
CHILDREN’S CRITICAL THINKING DEVELOPMENT 
 
INTRODUCTION 
 
The aim of this chapter is to address the following research question: What interactional 
behaviours of mothers can be regarded as promoting the development of critical 
thinking in young children? 
As described in Chapter Five each of the precursors of young children’s critical 
thinking as revealed through the mother-child interactions indicated some relatedness 
with the mothers’ interaction behaviours. Even though it would be too early to identify 
any pattern of mother-child interactions that might be related with the child’s critical 
thinking at that early stage of the study - before the intervention started - it is now 
timely, however, to identify whether any differences occurred between the mother-child 
interactions at the post-intervention phase and the previous ones at the pre-intervention 
phase. With the experimental group mothers receiving the intervention, it was critical to 
compare in what ways their interactions with their child differed from those of the 
control group counterpart, and to relate these differences, if any, with the differences 
occurred between their respective group children in terms of the children’s critical 
thinking.   
In the previous chapter it was revealed that across the intervention period, the 
experimental group children showed considerable changes in the WPPSI Total IQ, 
PCTAC Total, MCI Child independence and MCI Child dependence.  Even though at 
the pre-intervention phase this group performed significantly below their control 
counterpart in WPPSI Total IQ, PCTAC Total, and MCI Child stepwise processing (as 
one of two sub-categories of independence), at the post-intervention phase the 
experimental group had improved significantly in WPPSI Total IQ, PCTAC Total, and 
demonstrated some increases in MCI Child independence and decreases in MCI Child 
dependency.  In short, compared to the control group children, the experimental group’s 
increases in WPPSI Total IQ, PCTAC Total, MCI Child independence and decrease in 
MCI Child dependency, all indicating improvement in critical thinking, were  
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impressive.    
To establish whether the changes in the children’s critical thinking processes 
were related to changes in the mothers’ interaction behaviours, this chapter examines 
how mothers’ interaction behaviours changed across the intervention period. This 
means exploring further the assumption that mothers in the experimental group played a 
critical role in promoting their children’s development in critical thinking. To be 
specific, one of this study’s objectives was to examine the extent to which mothers in 
the experimental group, after having been engaged in the metacognitive program, 
interacted differently with their children as compared with the control group mothers 
who had not been trained, so that the marked improvements in the children’s general 
intelligence and critical thinking could be attributed to the role of the mothers.     
To address the above research question, the same statistical analyses applied in 
the previous chapter were used; including repeated-measures, paired-samples t-tests, 
and independent t-tests analyses. These were used to identify the patterns of stability 
and change in experimental and control group mothers over time in terms of their 
interaction behaviours as assessed through MCI. Results from the repeated-measures 
analyses are described first to get an overall picture of which MCI Mother categories 
changed significantly over the intervention period of time, and these analyses are then 
followed by more detailed analyses of each MCI Mother sub-category. All of these are 
reported in the next section. The section after is devoted to addressing the research 
question in focus. To do so, qualitative analyses were applied for interactions transcripts 
during MCI applications.   
Before all analyses are presented, a note about the participation of the 
experimental mother participants throughout the intervention sessions is given, so we 
can get a clearer picture of how the metacognitive program had helped the participants 
to better promoting their young children’s critical thinking.    
 
PARTICIPATION OF THE EXPERIMENTAL MOTHER PARTICIPANTS 
THROUGHOUT THE METACOGNITIVE PROGRAM  
 
As mentioned in the section on research participants in Chapter Three, one mother from 
the experimental group withdrew after the initial session despite persuasive efforts for 
her to stay in the program. Her child being naughty that might cause troubles for the 
researcher’s team was used as an excuse for her withdrawal. During initial data 
collection, nevertheless, the researcher’s team found no difficulty in building rapport  
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with the child of this particular mother; he was acting just as a four-year old would 
normally do. This gave some evidence that this mother might have worried 
unnecessarily over her son’s behaviour.  However, a deeper issue of not being ready to 
commit herself to learning alternative ways of parenting  might be the real cause for her 
withdrawal, especially since I emphasised lots of self-reflection would take place 
throughout the program.  
Otherwise, the intense discussion throughout sessions and the reluctance of the 
participants to end each meeting provided some indication that both individual and 
small group learning had taken place and had been of interest to participants. Field 
notes and reflections on each of the sessions are provided below to highlight the gradual 
development of the participants’ understanding and self-reflection.  
Session One (“Understanding the child’s uniqueness”) led mothers to recognise 
that their parenting style was often based on an assumption of the superior value of an 
authoritative style. Participants were invited to discuss “amazing things” that their 
children could do and to think about the relationship between understanding the child's 
uniqueness and the child's self-identity. Mothers were surprised to find out that their 
assumption of being an authority figure may have limited their sensitivity to perceive 
things from the child’s perspective. It was expected that the session would have helped 
mothers to encourage their child’s independence since this is essential for fostering 
critical thinking.    
Topic Two “Being a special friend to the child” focused on the meaning of play. 
Most mothers saw playing with their children as wasting their time. As a consequence, 
they would ask their children to go out of their sight to play with someone else, either 
another family member or other children from the neighbourhood.  The discussion 
helped mothers understand the significance of playing for the children’s social and 
cognitive development.   
In session Three, “Understanding the child's inquiring nature,” most participants 
admitted feeling irritated they often felt when their children continuously asked 
questions. A typical mothers' response was to tell the child to stop asking, and some 
mothers even punished their children for asking questions by putting a bandage around 
the children's mouths. This session was a turning point and lasted an hour longer than 
scheduled. The discussion was intense and lots of “confession” in interacting with and 
responding to their children were expressed. From here, it was clear that a personal 
assumption of being superior to their children had restrained them from being honest 
with their children to admit that they did not know the answers their children asked.  
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They felt relief when I emphasised that as mothers or parents we do not have to always 
give a complete answer to each of the children’s questions; an honest “I don’t know” 
might be satisfying for the children, but this should be accompanied with lots of 
encouragement so that the children could keep their inquiring nature. Toward the end of 
the session, each participant was then asked how she would change in terms of 
interacting with her children as a result of getting involved in this specific theme.   
Sessions Four “Creating a home of inquiry” and Five “Scaffolding the child” 
were set up to help mothers build an open atmosphere in their own home where each 
member could feel secure to inquire and to relate with each other. Mothers were asked 
to help other family members to engage in dialogues as means to interact in a trusting 
atmosphere. Role plays provided them with opportunities to practice dialogues with 
each other, and self-reflections had helped them to assess their readiness to continue 
growing in a new role as a facilitator and promoter for their children’s development of 
critical thinking. Some mothers honestly admitted how hard it had been to put all the 
understandings they had learnt through the program into daily practice when interacting 
with their children. The group learning had helped them to realize that this was not a 
private matter since similar struggles were experienced by other participants. 
The final session, “Being sensitive toward the child’s developmental needs,” 
started with a review of previous sessions. The father participants were also invited to 
this session, and their responses were very positive. Except for two fathers who had to 
work, all fathers attended this session and some even expressed their desire to learn 
more in order to be better parents. Lots of discussion took place, and some mothers took 
the initiative to respond to the fathers’ questions and/or comments. In this meeting, 
again each mother participant admitted how the program had helped them understand 
themselves and their children better. It seemed that the opportunity to be with other 
mothers of young children had made them realise that there was indeed so much 
learning that could take place to be good mothers and to be able to guide the children in 
their path to be critical persons.  
Usually all participants were impatiently waiting for the next meeting to be held.   
Even after the final session ended and all data was collected, they kept asking whether 
the program could be continued. In addition, they were also eager to share what they 
had learned to other mothers so that ideas how to promote children’s critical thinking 
development could be widespread. Similar enthusiasm to engage in the metacognitive 
program was also expressed by the control group mothers who were told at the end of 
the program what the actual procedure of the study looked like. This gave more  
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evidence that such a program was needed by a lot more mothers or parents.  
 
CHANGES IN MOTHERS’ INTERACTING BEHAVIOURS ACROSS THE 
INTERVENTION PERIOD  
 
It had been expected that compared to mothers in the control group, mothers in the 
experimental group would show changes in their interactions with their children that in 
turn would impact the children’s development of critical thinking. More specifically, 
changes after the intervention were expected in behaviours that gave opportunities for 
children to try to complete the puzzle completion on their own. From the Vygotskian 
perspective (Berk, 2006; Rogoff, et al., 1993), the experimental mothers who were 
empowered through the metacognitive program were expected to provide enough 
emotional and cognitive supports so that the children could explore, hypothesize, 
question, evaluate, and perform other relevant activities that contribute to the task 
completion.   
In total, 23 behaviours were coded from MCI Mother, and they were grouped 
under four categories, that is, emotional support, cognitive support, prescriptive, and 
pressure.  Sub-categories for emotional support include approving, encouraging, 
attributing, persuading, responsive, and avoiding; for cognitive support include 
questioning, correcting, suggesting, explaining, reasoning, and modelling; for 
prescriptive include imperatives and acting on behalf, and for pressure include 
labelling, impatient, hostile, feeling ashamed of the child, disagreeing, confused of the 
task, using physical means as to punish the child, intruding, and ignoring.  Before we 
were able to identify which mothers’ interaction behaviours were associated with the 
children’s critical thinking features in task completion, we need to determine whether 
there were significant changes in MCI Mother in both groups from the pre- to the post-
intervention phase.  This was done by applying repeated measures analyses for the four 
MCI Mother categories and then, also to the 23 sub-categories.   
 
Changes in the MCI Mother Categories 
 
The changes of mothers’ interaction behaviours across the intervention period are 
reported in Table 7.1. Only a summary of results is shown in this table; the complete 
results can be seen in Appendix F 1. 
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Table 7.1 Repeated measures analysis for MCI Mother categories 
_________________________________________________________________ 
Multivariate Tests 
_________________________________________________________________ 
Effect                                                                    Value              F                Hypothesis     Error df          Sig. 
                                                                                                                            df 
_________________________________________________________________ 
Between-subjects  Intercept
a  1.00  27627.87    4.00  20.00  .000 
  Group
a  0.29          2.11    4.00  20.00  .12 
Within-subjects  Time
a  0.52          5.53    4.00  20.00  .004** 
  Time*Group
a  0.07          0.40    4.00  20.00  .81 
_______________________________________________________________ 
a Pillai’s Trace was used.  
 
_____________________________________________________________________________________________ 
Tests of within-subjects effects 
_________________________________________________________________________________________________ 
Univariate Tests  
_________________________________________________________________________________________________ 
Source                    Measure                                          Sum of square       df        Mean square            F             Sig. 
_________________________________________________________________________________________________ 
Time    MCI Mother emotional support     104.97  1   104.97    0.79    .38 
    MCI Mother cognitive support    595.55  1   595.55    3.88    .06 
    MCI Mother prescriptive    596.91  1   596.91    7.24    .01** 
    MCI Mother pressure      14.59  1     14.59    0.58    .45 
 
Time*Group  MCI Mother emotional support       4.45  1       4.45    0.03    .86 
  MCI Mother cognitive support     53.67  1     53.67    0.35    .56 
  MCI Mother prescriptive     17.68  1     17.68    0.21    .65 
  MCI Mother pressure       1.60  1       1.60    0.05    .80 
__________________________________________________________________ 
Tests of Between-subjects effects 
___________________________________________________________________________________________________ 
Source                    Measure                                          Sum of square        df         Mean square           F              Sig. 
___________________________________________________________________ 
Group  MCI Mother emotional support    23.89  1      23.89  0.21    .65 
  MCI Mother cognitive support  103.98  1    103.98  0.30  .59 
  MCI Mother prescriptive  193.21  1    193.21  0.70  .41 
  MCI Mother pressure    75.61  1      75.61  3.43  .08 
_______________________________________________________________________________ 
** values are significant at 0.01 level       
 
Table 7.1 shows that multivariate tests revealed a significant within-subjects 
time effect, but there was no significant between-subjects (group) effect or significant 
within-subjects time by group interaction effect. This means that there were significant 
differences in measures between the pre- and post-intervention phases, but no 
differences between the experimental and control groups. Further univariate tests from 
the repeated-measures analyses revealed that only MCI Mother prescriptive had 
significant within-subjects effects for time with F (1,23) = 7.24 and p = .01. This means 
that there were significant differences between the MCI Mother prescriptive category 
observed at the pre-intervention phase and the same category observed at the post- 
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intervention phase, and that these significant differences occurred in both groups. No 
other MCI Mother categories had significant within-subjects or between-subjects 
effects.   
Even though no statistical significant differences occurred in any of the MCI 
Mother categories between the experimental and the control mother participants, to 
examine trends in differences over time, the independent t-tests for each of MCI Mother 
categories are shown in Table 7.2.    
 
Table 7.2 Comparison between the experimental and control groups in the MCI Mother categories 
at the pre- and post-intervention phases 
________________________________________________________________________________________________ 
 MCI Mother categories              Experimental group                   Control group                             
________________________________________________________________________________________________ 
                                                  M                   SD                      M                SD                          t values           p level 
                                              ___________________           __________________                   ________     ________ 
Emotional support   18.41
a                   10.23   20.40            14.02   0.41    .68 
   16.09                9.45   16.88            10.66  0.20    .85 
Cognitive support    66.31             16.09   61.32            16.48  0.76   .45 
    57.27             14.26    56.46            16.47  0.13         .89 
Prescriptive   10.26             11.52   15.42            14.71  0.95   .35 
   18.42             14.23    21.18            12.96  0.50   .62 
Pressure    5.69               6.20     2.85             3.01  1.39    .18 
    6.42               3.42     4.30             5.88  1.13   .27 
______________________________________________________________ 
a Numbers in italics refer to results from the pre-intervention phase 
 
Table 7.2 shows that there were no differences between the experimental and 
control group mothers on all MCI Mother categories, both at the pre- and post-
intervention phases, as also indicated from the repeated-measures analysis. In fact, 
except for MCI Mother pressure where there was quite a marked difference between the 
experimental and control groups, more differences occurred within the experimental and 
control groups over time than between the experimental and control groups at the pre- 
and post-intervention phases. However, different patterns of changes from the pre- to 
the post-intervention phase in the experimental and control groups can be noted for each 
of these categories. To illustrate these changes, figures representing the changes in each 
of the MCI Mother categories occurred in the experimental and control groups are 
displayed below. 
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Figure 7.1 Changes in MCI Mother emotional support across the intervention period 
 
Figure 7.1 shows that both the experimental and control groups displayed 
decreases in the MCI Mother emotional support from the pre - to the post-intervention 
phase. Similar changes also occurred for the MCI Mother cognitive support as 
displayed in Figure 7.2. 
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Figure 7.2 Changes in MCI Mother cognitive support across the intervention period 
 
While the experimental and control groups experienced decreases in the MCI 
Mother emotional support and MCI Mother cognitive support from the pre- to post-
intervention phase, in the MCI Mother prescriptive and MCI Mother pressure some 
increases had occurred. These are shown in Figures 7.3 and 7.4, respectively.    
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Figure 7.3 Changes in MCI Mother prescriptive across the intervention period 
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Figure 7.4 Changes in MCI Mother pressure across the intervention period 
 
As Figures 7.1 through Figures 7.4 show, there had been changes in overall 
interacting strategies used by mothers from both groups. These changes were from more 
supportive toward more directive behaviours. How these changes in mothers’ 
behaviours were reflected in children’s interaction strategies is described in the next 
section, after a more detailed report regarding the mothers’ interaction strategies is 
presented.  
Since each MCI Mother category includes several sub-categories, detailed 
examinations of each category including its sub-categories now follow. The 
examinations made use of repeated-measure analyses for all MCI Mother sub-
categories and paired-samples analyses for each category and its sub-categories.   
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Changes in MCI Mother Sub-Categories  
 
The previous sub-section reports on the changes in MCI Mother categories across the 
intervention period as revealed through repeated-measure analyses. On that basis, it was 
found that across the intervention period, both emotional and cognitive supports were 
decreasing over time while prescriptive and pressure were increasing. Further, these 
patterns occurred in both the experimental and control group mothers. Before 
concluding that there were no differences between the experimental- and control group 
mothers despite the intervention delivered for the first group, more detailed 
examinations for each MCI Mother category were carried out by applying repeated-
measures analyses with MCI Mother sub-categories as the unit of analyses. A summary 
of the results is provided in Table 7.3 and the complete set of outputs is attached in 
Appendix F 2.  
Table 7.3 shows that multivariate tests revealed no significant differences for 
between-subjects or within-subjects effects. However, univariate tests of within-subjects 
effects revealed no time by group interaction effect but time effects for approving, 
avoiding disagreement, explaining, modeling, acting on behalf, and intruding. This 
means that both the experimental and control group mothers underwent significant 
changes in these six MCI Mother sub-categories from the pre - to the post-intervention 
phase. It is worth noting that these six sub-categories came from each of the MCI 
Mother categories with details as the following: approving and avoiding disagreement 
from MCI Mother emotional support, explaining and modeling from MCI Mother 
cognitive support, acting on behalf from MCI Mother prescriptive, and intruding from 
MCI Mother pressure. Thus, even though the repeated measures analyses for MCI 
Mother categories shown in Table 7.1 revealed prescriptive as the only category having 
significant within-subjects time effect, finer analyses with the sub-categories revealed 
more fine grain changes in mothers’ interaction behaviours. This was particularly 
helpful to explore which of these mothers’ behaviours contributed to promoting or 
inhibiting the development of young children’s precursors of critical thinking.     
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Table 7.3 Repeated-measures analyses for all MCI Mother sub-categories 
_________________________________________________________________ 
Multivariate Tests 
________________________________________________________________________________________________ 
Effect                                                                    Value                      F             Hypothesis df   Error df               Sig.     
________________________________________________________________________________________________  
Between-subjects  Intercept  1.00  70558.38    23.00  1.00    .003 
  Group  0.97          1.28    23.00  1.00      .61 
Within-subjects  Time
a  0.98          2.66    23.00  1.00      .45 
  Time*Group
a  0.93          0.57    23.00  1.00      .80 
__________________________________________________________________________________________________________________________________________________________ 
a Pillai’s Trace was used 
________________________________________________________________________________________________ 
Tests of within-subjects effects 
________________________________________________________________________________________________ 
Univariate Tests  
________________________________________________________________________________________________ 
Source                    Measure                             Sum of square            df            Mean square            F                   Sig. 
________________________________________________________________________________________________  
time  approving  210.94  1  210.94  8.92      .01** 
   encouraging  130.41  1  130.41  3.82  .06 
   attributing  1.30  1  1.30  .31  .58 
   persuading  85.55  1  85.55  3.00  .09 
   responsive  .05  1  .05  .04  .85 
   avoiding disagreement  .55  1  .55  4.41   .05* 
   questioning  197.24  1  197.24  2.41  .13 
   correcting  1.33  1  1.33  .08  .78 
   suggesting  158.21  1  158.21  1.35  .26 
   explaining  188.83  1  188.83  17.21         .000*** 
   reasoning  12.62  1  12.62  .98  .33 
  modelling  57.45  1  57.45  12.48        .002** 
  imperative  5.38  1  5.38  .18  .67 
  acting on behalf  715.58  1  715.58  6.80      .02** 
  labelling  .74  1  .74  .61  .44 
  impatient  4.66  1  4.66  .66  .42 
  hostile  .29  1  .29  1.00  .33 
  ashamed  .00  1  .00  .78  .39 
  disagreeing  2.38  1  2.38  2.41  .13 
  confused  3.96  1  3.96  .62  .44 
  physical means  .16  1  .16  .49  .49 
  intruding  24.49  1  24.49  12.79        .002** 
  ignoring  .63  1  .63  .30  .59 
 
time * Group  approving  34.30  1  34.30  1.45    .24 
   encouraging  2.32  1  2.32  .07   .80 
   attributing  .14  1  .14  .03   .86 
   persuading  18.44  1  18.44  .65   .43 
   responsive  .77  1  .77  .54   .47 
   avoiding disagreement  .22  1  .22  1.81   .19 
   questioning  23.35  1  23.35  .29   .60 
   correcting  52.86  1  52.86  3.28   .08 
   suggesting  10.95  1  10.95  .09   .76 
 
__________________________________________________________________________________________________ 
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Table 7.3 (continued)  
________________________________________________________________ 
Univariate Tests  
________________________________________________________________________________________________ 
Source                    Measure                             Sum of square             df         Mean square              F                Sig. 
________________________________________________________________________________________________  
  explaining  .02  1  .02  .00  .97 
   reasoning  3.59  1  3.59  .28  .60 
   modelling  2.87  1  2.87  .62  .44 
   imperative  66.60  1  66.60  2.29  .14 
   acting on behalf  152.91  1  152.91  1.45  .24 
   labelling  1.44  1  1.44  1.20  .28 
   impatient  12.27  1  12.27  1.75  .20 
   hostile  .29  1  .29  1.00  .33 
   ashamed  .00  1  .00  .78  .39 
   disagreeing  2.46  1  2.46  2.49  .13 
   confused  3.88  1  3.88  .61  .44 
   physical means  .00  1  .00  .01  .91 
   intruding  .02  1  .02  .01  .91 
   ignoring  .15  1  .15  .07  .79 
________________________________________________________________________________________________ 
Tests of Between-subjects effects 
________________________________________________________________________________________________ 
Source                    Measure                             Sum of square             df         Mean square             F                  Sig. 
________________________________________________________________________________________________    
Group  approving  19.15  1  19.15  .29       .59 
   encouraging  88.59  1  88.59  4.02             .06 
   attributing  4.30  1  4.30  1.33             .26 
   persuading  104.21  1  104.21  3.77             .06 
   responsive  1.54  1  1.54  .78             .39 
   avoiding disagreement  .22  1  .22  1.81             .19 
   questioning  43.00  1  43.00  .32             .58 
   correcting  73.25  1  73.25  3.10             .09 
   suggesting  41.47  1  41.48  .31             .58 
   explaining  24.63  1  24.63  .51             .48 
  reasoning  87.97  1  87.97  5.60        .03* 
  modelling  .17  1  .17  .02      .88 
  imperative  59.93  1  59.93  1.77      .20 
  acting on behalf  468.35  1  468.35  2.50     .13 
  labelling  .75  1  .75  .60     .44 
  impatient  7.67  1  7.67  1.19     .29 
  hostile  .29  1  .29  1.00     .33 
  ashamed  .00  1  .00  .78     .39 
  disagreeing  13.82  1  13.82  4.26       .05* 
  confused  .25  1  .25  .04    .83 
  physical means  .18  1  .18  .63     .43 
  intruding  .50  1  .50  .17    .68 
  ignoring  3.46  1  3.46  2.00    .17 
__________________________________________________________________________________________ 
* values are significant at 0.05 level   **  values are significant at 0.01 level   *** value is significant at 0.001 level 
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To picture how both groups of mothers underwent changes from the pre- to the 
post-intervention phase, Figures 7.5 through 7.10 are provided below for the MCI 
Mother sub-categories with significant time effects, that is for approving, avoiding 
disagreement, explaining, modelling, acting on behalf, and intruding, respectively.        
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Figure 7.5 Changes in MCI Mother approving across the intervention period 
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Figure 7.6 Changes in MCI Mother avoiding disagreement across the intervention phase 
 
Even though approving and avoiding disagreement are both within MCI Mother 
emotional support, each underwent a different direction from the pre- to the post-
intervention phase.  In approving, both groups had decreased over time, while in 
avoiding disagreement both groups increased.   
Similar opposite changes from the pre- to the post-intervention phase between 
sub-categories also occurred in explaining and modeling, both are sub-categories within 
MCI Mother cognitive support, and both groups displayed the same directions of 
changes, as displayed in Figures 7.7 and 7.8.    
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Figure 7.7 Changes in MCI Mother explaining across the intervention period 
 
Changes in Modelling
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Figure 7.8 Changes in MCI  Mother modelling across the intervention period 
 
As Figures 7.7 and 7.8 show, in explaining, both groups increased overtime, but 
in modelling, both groups decreased.    
In acting on behalf and intruding, each a sub-category within MCI Mother 
prescriptive and MCI Mother pressure, respectively, changes from the pre- to the post-
intervention phase reflect increases for both the experimental and control groups, as 
displayed in Figures 7.9 and 7.10 below.   
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Figure 7.9 Changes in MCI Mother acting on behalf across the intervention period 
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Figure 7.10 Changes in MCI Mother intruding across the intervention period 
 
The previous six figures illustrated all the changes from pre- to post- 
intervention where both the experimental and control groups were in the same direction. 
In each case the repeated measures analyses revealed no time by group interaction 
effects nor between-group effect but a significant time effect for each of these sub-
categories. Compared to the results shown in Table 7.1 where repeated measures 
analyses were applied for MCI Mother categories, these results provide more detailed 
information in terms of which interaction behaviours by mothers underwent meaningful 
changes from the pre- to the post-intervention phase.   
Further tests of between-subjects effects from the MCI Mother sub-categories 
were undertaken at the post-intervention phase only. Significant between-group effects 
were found for reasoning and disagreeing with F(1,23)  = 5.60, p = .03 and F (1,23) = 
4.26, p = .05, respectively.  It means that the experimental and control groups  
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significantly differed in reasoning and disagreeing.  Reasoning is within MCI Mother 
cognitive support and disagreeing is within MCI Mother pressure.  Figures 7.11 and 
7.12 each shows the changes in reasoning and disagreeing.  
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Figure 7.11 Changes in MCI Mother reasoning across the intervention period 
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Figure 7.12 Changes in MCI Mother disagreeing across the intervention period 
 
Figures 7.11 and 7.12 show that the experimental group underwent larger 
changes in reasoning and disagreeing compared to the control group.   To show how 
the experimental and control groups differed in reasoning and disagreeing, independent 
t-tests samples were done for these two sub-categories and the results are shown in 
Table 7.4.  (Independent t-tests for all MCI Mother sub-categories which show how 
much differences occurred between the experimental and control groups at both testing 
phases can be found in Appendix F 3.)    
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Table 7.4 Independent t-tests for MCI Mother reasoning and disagreeing 
MCI mother categories  Experimental group  Control group     
    M  SD  M  SD  t values  p level 
Reasoning   Pre  2.90  3.89  0.76  2.11  1.64  .11 
  Post  4.45  5.19  1.24  2.59  1.87  .07 
Disagreeing   Pre  0.75  1.57  0.14  0.47  1.25  .22 
  Post  1.64  2.17  0.13  0.44  2.53  .02* 
* value is significant at 0.05 level
 
 
Table 7.4 shows that significant differences between the experimental and 
control groups occurred only in disagreeing at the post-intervention phase, but the 
difference in reasoning between these two groups became larger at the post-intervention 
phase than at the pre-intervention phase.  In particular, the control group performed 
similarly in disagreeing at both testing times, and had an increase in reasoning while 
the experimental group had increases in both reasoning and disagreeing.    
To show how the experimental and control groups each underwent changes from 
the pre- to the post-intervention phase in the six MCI Mother sub-categories with 
significant time effect, and in the two other MCI Mother sub-categories with significant 
between-subjects effect, paired samples analyses were run for these eight sub-
categories.  The summary of results is shown in Table 7.5 while the complete results 
from the rest of MCI Mother sub-categories can be found in Appendix F 4.   
As Table 7.5 shows, the experimental group underwent significant changes from 
the pre- to the post-intervention phase in approving, explaining, modeling, acting on 
behalf, and intruding while the control group did so in explaining, modeling, and 
intruding. Thus, across the intervention period, the experimental group had significant 
changes in more sub-categories compared to the control group. What these mean and 
how these changes and other mothers’ behaviours were related with the children’s 
critical thinking behaviours is the topic for the next section.        
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Table 7.5 Paired-samples analysis for MCI Mother categories and sub-categories 
MCI Mother 
variables and 
categories 
Group  Pre-intervention  Post-intervention  Paired-differences 
    M  SD  M  SD  M  SD  t values  p level 
Approving   Exp. group  7.50  6.21  5.03  6.69  - 2.47  4.07  - 2.27  .04* 
  Control group  10.41  9.23  4.60  3.50  - 5.81  9.33  - 2.06  .07 
  All  8.78  7.65  4.84  5.42  - 3.94  6.94  - 2.84  .009** 
                   
Avoiding 
disagreement 
Exp. group  0  0  0.08  0.28  0.08  0.28  1.00  .34 
  Control group  0  0  0.35  0.68  0.22  0.67  1.00  .35 
  All  0  0  0.13  0.47  0.13  0.47  1.38  .18 
                   
Explaining   Exp. group  7.58  4.53  11.46  6.16  3.88  4.26  3.41  .005** 
  Control group  6.13  4.66  10.08  6.14  3.95  5.19  2.53  .03* 
  All  6.94  4.55  10.85  6.06  3.91  4.59  4.26  <.001*** 
                   
Modelling  Exp. group  3.28  2.51  1.60  2.02  - 1.68  2.72  -2.39  .04* 
  Control group  3.88  3.39  1.24  1.48  - 2.64  3.40  -2.58  .03* 
  All  3.55  2.88  1.44  1.78  - 2.10  3.01  -3.49  .002** 
                    
Acting on behalf  Exp. group  4.76  5.55  15.90  13.87  11.14  13.26  3.14  .008** 
  Control group  14.45  14.86  18.55  12.69  4.10  15.97  0.85  .41 
  All  9.02  11.52  17.06  13.16  8.04  14.64  2.75  .01** 
                   
Intruding  Exp. group   0.52  0.87  1.98  2.10  1.45  2.01  2.70  .02* 
  Control group  0.37  0.64  1.73  2.01  1.36  1.88  2.41  .04* 
  All  0.45  0.77  1.87  2.02  1.41  1.92  3.69  .001** 
                   
Reasoning  Exp. group  2.90  3.89  4.45  5.19  1.55  6.44  0.90  .38 
  Control group  0.76  2.11  1.24  2.59  0.47  2.32  0.67  .51 
  All  1.96  3.34  3.03  4.48  1.08  5.00  1.08  .29 
                   
Disagreeing  Exp. group  0.75  1.57  1.64  2.17  0.89  1.77  1.87  .08 
  Control group  0.14  0.47  0.13  0.44  - 0.01  0.67  - 0.04  .97 
  All                 
* values are significant at 0.05 level    ** values are significant at 0.01 level    *** value is significant at .001 level   
 
Summary of Findings 
 
This section reported the changes that occurred in the experimental and control group 
mothers in MCI, at the pre- and the post-intervention phase. The repeated measures, 
paired-samples t-tests, and independent t-tests analyses, were applied for the MCI 
Mother categories and sub-categories, and these revealed meaningful changes that can  
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be summarized as the following: 
1.  Overall, for the MCI Mother categories across the intervention period, both groups 
showed less emotional and cognitive supports and more prescriptive and pressure 
but only prescriptive had undergone significant changes and this occurred in both 
groups.   
2.  For the MCI Mother sub-categories, both groups underwent meaningful changes in 
six sub-categories. Approving and avoiding disagreement (both from the emotional 
support category), were each decreasing and increasing, respectively.  Explaining 
and modeling (both from the cognitive support category), were each increasing and 
decreasing, respectively. Both groups of mothers also had increases in acting on 
behalf (from the prescriptive category), and in intruding (from pressure category). 
For these six sub-categories, no significant differences between groups were 
detected.  
3.  The significant differences between the experimental and the control groups across 
the intervention period occurred in reasoning (from cognitive support category) and 
disagreeing (from pressure category) with the experimental group showed more 
increases in reasoning and disagreeing.  
Whether the changes in the mothers’ interaction behaviours were related with 
their children’s development of critical thinking will be discussed in the next section.  
 
RELATING MOTHERS’ INTERACTION BEHAVIOURS AND CHILDREN’S 
CRITICAL THINKING FEATURES 
 
Following detailed descriptions of the changes of the mothers’ interaction behaviours 
from the pre- to post-intervention phase, it is possible to address the research question: 
How do mothers’ interaction behaviours relate to the children’s capacity to engage in 
critical thinking?  
To answer this question, qualitative analyses were applied to understand what 
had happened in the mother-child interactions. How relevant the changes of the 
mothers’ interaction behaviours for their children’s critical thinking development 
should be interpreted in terms of whether these changes occurred expectedly or 
unexpectedly. The expected changes involved the changes in the mothers’ behaviours 
that would presumably facilitate the growth of the children’s critical thinking. The 
unexpected changes were the changes in the mothers’ behaviours that were related with 
the decrease of the children’s critical thinking. In fact, this is the gist of this study: to  
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determine whether mothers’ interaction behaviours are accountable for their children’s 
critical thinking development, and if yes, which ones and why they are perceived as 
accountable.  
In order to determine the relationship between changes in the mothers’ 
interaction behaviours and their children’s critical thinking development, further 
analyses were carried out, taking into account the dynamic nature of the mother-child 
interactions. Because of their dynamic nature, analysing interactions are never easy; 
both parties contribute but not necessarily of equal power nor knowledge, and yet, both 
would determine how future interactions would occur (Kuczynski, 2003a). As described 
in Chapter Two, a bi-directional framework of parent-child relations (Kuczynski, 
2003b) would consider mother-child interactions as dynamics with each party 
influencing the other not only at a particular moment, but also over time. This means 
that previous interactions which may have occurred earlier but were not observed by the 
researcher might account for later interactions. How these happened would therefore not 
be easily understood. A Vygotskian approach implies that mother-child interactions 
cannot be perceived as influenced solely by the mother since both the mother and the 
child contribute to the flow of interactions. Thus, mothers’ interaction behaviours are 
not merely antecedents and children’s variables as consequences; rather, each is 
constantly changing and therefore influencing the other who in turn would also 
determine the nature of the next interaction, and so forth continuously as long as they 
both keep interacting. 
To determine whether mothers’ interaction behaviours are accountable for their 
children’s critical thinking development, the analyses were carried out at two directions 
with first mothers and then children as the focus of analyses, but still keeping in mind 
that both parties would contribute to these interactions. Two separate analyses were 
carried out with the following order:    
1.  Identify which mothers’ interaction behaviours were associated with the children’s 
critical thinking features that were found changed significantly across the 
intervention period.   
2.  Identify which children’s interaction behaviours were associated with the mothers’ 
interaction behaviours that were found changed significantly across the intervention 
period. 
Sequential interactions of individual pairs were used to analyse patterns. When 
appropriate, episodes of mother-child interactions are also provided as illustrations for 
the dynamics of mother-child interactions. All dialogues, originally in Indonesian, were  
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translated into English. Numbers after Mother and Child indicate participant identity. 
The analyses are now presented under appropriate headings similar with the order of 
analyses above.      
 
Mothers’ Interaction Behaviours Associated with Children’s Critical Thinking Features 
that Changed Significantly Across the Intervention Period   
 
Earlier in the previous chapter, the children’s interaction behaviours that underwent 
significant changes across the intervention period had been identified, and these are 
independence and dependence with the direction of changes depending on the group 
identification. These changes were expected. In particular, across the intervention 
period the experimental group children showed some increases in independence and 
some decreases in dependency while the control group showed the opposite, some 
decreases in independence and some increases in dependency. Independence consisted 
of initiative and stepwise processing and both are perceived as good indicators of 
critical thinking while dependency consisted of passive, asking for help, and complying, 
all three indicating a lack of critical thinking; thus both independence and dependency 
are important features of young children’s critical thinking. In this sub-section, 
independence and dependence were analysed to identify whether they were each related 
with their mother’s interaction behaviours. Thus, these analyses were aimed to identify 
whether particular patterns of their relatedness emerged.  
 
Changes in Children’s Independence  
 
To find out whether changes in the children’s independence could be associated with 
the changes in the mothers’ interaction behaviours, first of all, the proportional 
differences (with proportion defined as the percentage of children in each group 
performing the behaviour on concern) between the experimental and control group in 
independence and its sub-categories were determined, both at the pre- and post-
intervention phases. The results are shown in Table 7.6. Following this, qualitative 
analyses were applied to identify whether the mother-child interactional sequences 
followed certain patterns.  
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Table 7.6 Changes in the children’s independence and its sub-categories across the intervention 
period 
______________________________________________________________________________ 
Children’s Behaviours            Experimental                           Control                                  Total                           
from  MCI  
_________________________________________________________________________________________________ 
Features of Critical                  N                %                    N                   %                    N                  %                   z values 
Thinking 
_______________________________________________________________________________ 
Independence                
Initiative  13   92.86%    11  100%    24  96%  -0.90 
  12
a  85.71%   11  100%    23  92%  -1.31 
Stepwise processing    8  57.14%     7  63.63%    15  60%  - 0.33 
    9  62.29%   11  100%    20  80%  -2.34* 
_________________________________________________________________ 
a   Numbers in italics refer to results from the pre-intervention phase 
* value is significant at 0.05 level
 
 
The differences between the experimental and control group children regarding 
their independence behaviours and how these can be associated with the mothers’ 
behaviours are now described in greater details in each sub-category that constitutes the 
independence category, based on sequences from the mother-child interactions.   
 
Initiative 
 
Across the intervention period, eleven children (or 78.5 %) from the experimental group 
showed increased initiative compared to six (or 54.5 %) from the control group. All 
children with initiative showed some interests to engage in the puzzle completion task 
immediately, even before their mother provided information on how to accomplish the 
task, thus, in part, this also showed their impatience to engage in the task quickly. Their 
initiative was shown in behaviours like touching the puzzle pieces and trying to fit one 
to another, or through asking mothers what the puzzle pieces were, or even in correcting 
the puzzle arrangement made by their mother (Note: When the children’s ‘correction’ 
were correct, they were coded as valuation instead of initiative. In this incident, 
initiative refers to the child having some ideas to make the puzzle arrangement better, 
regardless of whether the ideas were able to be applied to complete the puzzle.)   
Among the experimental group children, the most increased initiative was 
shown by Child 13E and this made her very much in contrast with her previous 
dominant inadequate interest shown at the pre-intervention phase as described earlier in 
Chapter Six. Her changes could be related to her mother being less impatient and less 
hostile.  More specifically, Child 13E showed interest since the very beginning of their 
interactions and maintained it until the middle of the interaction period which lasted for 
8 minutes and 10 seconds. Her discontinued interest could be related with her mother’s  
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increased acting on behalf behaviour which means that Mother did not give any chance 
for Child to continue finishing the task herself.   
Another experimental child with a large increase in initiative across the 
intervention period was Child 1E, and this could be related with Mother 1E’s changes in 
behaviours.  At the pre-intervention phase Mother was not sure whether she could teach 
Child on how to finish the task; Mother kept asking whether each assembly done by 
Child was right, and became anxious when it did not seem so. Overall, Mother showed 
so much impatience at the pre-intervention phase that she often hurried Child to 
complete the puzzle. At the post-intervention phase, the same proportion of explaining 
and reasoning were given as at the pre-intervention phase, but this time Mother let 
Child finish the puzzle, and also let Child take time to think through when she tried to 
figure things out. Thus, Mother appeared to be more relaxed and more trusting that 
Child was able to complete the puzzle with only a little help offered when Child lost her 
way throughout the completion process.   Mother’s emotional support was perceived as 
very helpful for Child to carry the task independently.     
Unfortunately, not all mothers welcomed their child’s initiative. Of all mothers, 
71.43 % of the experimental and 63.64 % of the control group responded adequately to 
their child’s initiative by showing positive responses such as approving, encouraging, 
questioning, and correcting. The rest of the mothers from both groups ignored their 
child’s initiative by keeping working on the puzzles themselves, thus showing acting on 
behalf. Apparently these mothers did not perceive having initiative as an important 
learning condition in part of the learners; rather, their target was to finish the puzzles 
even though it was interpreted as having them doing the puzzles instead of letting the 
children work on the process on their own.   
Of interest are the Pair 24C interactions. Child 24C showed the most incidents of 
initiatives among the control group children - a total of 16 while mean average for 
initiative for the control group is 5.09. His initiatives were shown in providing Mother 
24C suggestions on how to finish a certain puzzle, and often accompanied by phrases 
like “I know how to make it,” and “Let’s try this one,” beside also correcting Mother's 
puzzle arrangements. To such initiative, Mother responded adequately by giving Child 
chances to proceed on his own and only explaining whenever needed.    
Only one child, Child 6E, was observed as very passive during the whole 
interaction; she showed no initiative as Mother 6E busy completing the puzzles herself, 
so having too much acting on behalf.    
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Stepwise processing 
 
Stepwise processing was credited each time a child managed to complete a puzzle by 
him- or herself. Thus, stepwise processing was in contrast with mothers’ acting on 
behalf and intruding since these two took away children’s opportunity to complete the 
puzzle on their own. At the post-intervention phase, eight experimental- and seven 
control group children were successful in completing at least one puzzle on their own. 
Altogether these eight experimental children also completed more puzzles than their 
control counterparts (M puzzle Exp Post = 3.37 and M puzzle Control Post  = 2.43), even 
though the t-test difference was not significant (t = 1.26 and p = .23). These figures 
however, were different than the same behaviour at the pre-intervention phase (M 
puzzle Exp Pre = 3.20 and M puzzle Control Pre = 2.91, with t = 0.43 and p = .67) which 
means that an increase in the amount of puzzles completed occurred in the experimental 
group while a decrease occurred in the control group.   
Increased stepwise processing was shown by three experimental- and two 
control group children. However, a closer look at their mother’s behaviours revealed 
qualitative differences between groups. At the post-intervention phase, the experimental 
group mothers used explanation and reasoning so their child would have some 
understanding on how to complete the puzzles. The control group mothers, on the other 
hand, used modelling to show how a puzzle should be assembled, and then asked their 
child to repeat what they had done with the pieces. The credit for stepwise processing 
was applied without distinguishing what led into that completion, whether the child had 
some understanding on how to assemble the puzzle, or the child did it in some trial-and 
error fashion, or even from imitating the mother. However, when we specifically looked 
at mothers’ behaviours that led to these children’s puzzle completion, evidence was 
found as to what worked behind the successive steps the children went through. 
Apparently, the experimental group mothers had successfully taught their child on how 
to complete the puzzle by providing appropriate explanation and reasoning.    
On the other hand, a decrease in stepwise processing was shown in four 
experimental- and six control group children. Two of these experimental group mothers 
had already done the appropriate thing at the beginning: they provided explanation and 
reasoning and did not use modelling, These mothers even encouraged their child to 
work on him- and her-self. However, each of these children misfitted a piece of one 
puzzle to another puzzle, so both puzzles could not be completed appropriately. At this 
stage of the process, both mothers stepped in to help smooth the completion process by  
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acting on behalf so that one puzzle was completed by the mother and the other puzzle 
by the child.  Compared to their interactions at the pre-intervention phase, both mothers 
showed much improvement at the post-intervention phase: they gave more emotional 
and cognitive supports (in terms of explanation and reasoning), used less suggestion 
and less pressure.  Unfortunately, similar constructive supports from the mothers were 
not experienced by the rest of the children who also showed a decrease in their stepwise 
processing; instead, these mothers displayed too much acting on behalf, so each of 
these children – two experimental and six control - had less chance to complete the 
puzzles on their own without the interference of the mother. Let us have a closer look at 
Pairs 24C and 28C to understand how their interactions went.  
At the post-intervention phase Child 24C completed not even a single puzzle, 
while at the pre-intervention phase he could finish four puzzles on his own and the same 
types of puzzle was used for every participant in both testing time. Child 24C was 
described earlier as having the most initiatives among the control group children at the 
post-intervention phase. At the pre-intervention, Mother 24C started off with modelling 
on how all five puzzles were completed then disassembled them, asking Child to 
continue on himself. At the post-intervention, no explanation nor modelling was 
provided, thus practically, Child did not understand how to proceed with the task. 
Mother 24C started off by giving only two sentences that served as some explanation: 
“This one square consists of four pieces. I will teach you later how to do it.” Since 
Child 24C had so much initiative, he was involved in completing the puzzles 
immediately since the beginning of their interaction. This pair’s interaction flowed 
naturally, with both parties taking turn in “finishing” all five puzzles. Unfortunately, 
without enough explanation, reasoning, or modelling, basically Child proceeded by 
trial-and-error, having no idea how the puzzles should be completed. No wonder if their 
interaction went for such a long time compared to the average pairs, around 17 minutes. 
Presumably Child could understand the basic ideas of completing puzzles just by 
observing his mother, as shown by his successful behaviours at the pre-intervention 
phase which took only 8 minutes. Nevertheless, it appeared that he was not able to 
assemble similar puzzles unless clear instruction was provided. This confirmed that 
modelling without enough explaining or reasoning, did not result in learning that could 
be transferred in another setting because not enough understanding of the task was 
maintained.   
A different type of interaction which also resulted in the child’s decrease of 
stepwise processing occurred in Pair 28C. Child 28C, who ranked third in PCTAC total  
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at the pre-intervention phase of all 39 children participants, completed four puzzles by 
herself at the pre-intervention phase, but unfortunately only one at the post-intervention 
phase. Why this occurred can be understood by looking at Mother 28C's changes of 
interaction behaviours from the pre- to the post-intervention phase. Compared to the 
pre-intervention interaction, at post-intervention phase Mother used more encouraging, 
questioning, and reasoning, but also much more imperative while less persuading, 
responsive, and modelling. In other words, Mother appeared to be more directive and 
controlled as she did not give Child enough time to figure things out for herself. 
Impatience was also shown by Mother who started their interaction by giving enough 
explaining and reasoning, but then did not let Child made any mistake; Mother would 
comment (correcting and/or suggesting) immediately, and advised what the next step 
Child should take to complete the puzzle, rather than letting Child find out herself why 
a certain assembly was not good enough to be considered a square. Mother also acted 
on behalf each time Child stopped for a minute or two before taking a next step in 
completing the puzzle. It came as no surprise when compared to interaction at the pre-
intervention phase, at the post-intervention phase Child showed less independence and 
more dependence (especially complying) which was equal to a total of 78.38 % of all 
Child’s coded behaviours. This percentage was much beyond the mean average for 
complying in the control group which was 26.33 %. 
From these detailed analyses, it is now clear that the children’s display of 
initiative and stepwise processing was related to their mother’s interaction behaviours. 
A similar analysis was undertaken to establish the extent to which mothers could be 
accountable for changes in children’s dependency.   
   
Changes in Children’s Dependency 
 
Analyses for this sub-section were carried similarly as the above sub-section, using 
dependency and its sub-categories as the behaviours of concern. Table 7.7 shows the 
proportional differences between the experimental and control group in dependence and 
its sub-categories at the pre- to post-intervention phases.   
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Table 7.7 Changes in children’s dependence and its sub-categories across the intervention period 
______________________________________________________________ 
Children’s Behaviours             Experimental                      Control                             Total                                  
from  MCI  
___________________________________________________________________________________________ 
Features of Critical                  N               %                 N                 %                  N                %               z values 
Thinking 
___________________________________________________________________________________________ 
Dependency               
       Passive    7  50%    8    72.72%  15  60%  - 1.15 
    4
a  28.57%   4    36.36%   8  32%  - 0.41 
      Asking for help    5  35.71%   6    54.54%  11  44%  - 0.94 
  10  71.43%   5    45.45%  15  60%   1.32 
     Compliance  13  92.86%  10    90.91%  23  92%   0.18 
  14  100%   9   81.82%  23  92%   1.67 
               
___________________________________________________________________________________________ 
a   Numbers in italics refer to results from the pre-intervention phase 
 
The differences between the experimental and control group children regarding 
their dependency behaviours and how these can be associated with the mothers’ 
behaviours are described in greater details in each sub-category that constitutes the 
dependency category.   
 
Passive 
 
A decrease in passive across the intervention period was displayed by two experimental 
and one control group children. The experimental children were Child 13E and Child 
1E who had been described earlier as having displayed the greatest increase in initiative 
among the experimental group children. Overall, there were more control- than 
experimental group children with increased passive across the intervention period 
(81.82% and 35.71% for each group, respectively), so at the post-intervention phase, 
there were more control group than experimental group children displaying passive 
behaviours as shown in Table 7.6 above. Regardless of group identification, children 
with passive behaviours had mothers’ using acting on behalf and ignoring, as if the 
finishing of the puzzle was the mothers’ task instead of the child’s.     
 
Asking for help 
 
A decrease in asking for help across the intervention period was shown by eight 
experimental and two control group children while increases were shown by three 
experimental- and six control group children, but proportionally, the number of children  
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asking for help was similar in both groups at the post-intervention compared to the pre-
intervention phase. Unlike passive, there was no clear pattern of mothers’ interaction 
behaviours both prior and succeeding the children’s asking for help.   
Of interest was the asking for help shown by Child 5E who had a combination 
of independence and dependency at the post-intervention phase. Child 5E completed 
five puzzles at the pre-intervention phase and four at the post-intervention phase. 
Compared to the pre-intervention phase, Mother 5E showed a totally different 
interaction strategy at the post-intervention phase. In particular, Mother was seen as 
more encouraging, gave more explanation and reasoning. Child also showed a change 
from the pre- to the post-intervention phase; she asked more questions and help, and 
often repeated what Mother had said. Samples of their interaction are as the following: 
 
When Pair 5E was working on a first square, 
Child: This is it 
Mother: Yes, just try it 
Child: Try it first (tried to fit pieces) Done.  Is this right, Ma? 
Mother: Four, should be four, this are three, four.  One, two, three, should be 
four. Yes, alright. 
Child (forwarding her assembly to Mother) 
Mother: Oh, no 
Child: This is it 
Mother: Yes, just try it 
Child (kept working): They will fit, Ma 
Mother: Yes, just keep looking 
 
Then, when joining two pieces, 
Mother: You’ve got two already, remember they should be five (squares) 
altogether? 
 
Then, when joining two pieces for the second square, 
Child: Is this right, Ma? 
Mother: Yeah, one half more 
Child: One half more?  Like this, Ma?  (pointing to the first square) 
 Mother: What will be next, then? 
 
Even though Child 5E was progressing well, she needed assurance from her 
mother who responded adequately by giving approving. Mother 5E’s percentage of 
approving was found to be the highest, 26.31%, among all mothers, regardless of group 
identification with M Experimental = 5.03, SD = 6.69, and M Control = 4.6, SD = 3.5, which  
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stood out since each group’s display of this behaviour decreased over time, as shown in 
Table 7.5.    
 
Complying 
 
A decrease in complying was displayed by 11 (78.57%) experimental- and six (54.54%) 
control group children and an increase by three (21.43%) experimental- and four 
(36.36%) control group children. This reveals a marked group difference. It was 
observed that in the experimental group, complying was often preceded by mothers’ 
questions to which the children answered accordingly. Only a small amount of mothers’ 
suggesting prompted children’s complying. On the other hand, complying in the control 
group was mostly preceded by mothers’ suggesting children to proceed with certain 
actions, thus making puzzle completion easy for the children.   
 
Summary of Findings 
 
From the analyses of the children’s behaviours in initiative, stepwise processing, 
passive, asking for help, and complying, it was possible to trace back the mothers’ 
behaviours associated with these. Mothers’ interaction behaviours that seemed to 
facilitate their young child’s engagement in critical thinking were approving, 
encouraging, avoiding disagreement, questioning, correcting, suggesting, explaining 
and reasoning, while those appearing to inhibit such engagement were excessive acting 
on behalf, excessive modelling, and impatience. The next section examines more closely 
how the mothers’ interaction behaviours nurtured or alternatively inhibited their child’s 
engagement in critical thinking behaviours.   
 
CHILDREN’S INTERACTION BEHAVIOURS THAT WERE RELATED WITH 
THE CHANGES OF THE MOTHERS’ INTERACTION BEHAVIOURS 
 
The previous section focused on how the mothers’ interaction behaviours were related 
with their children’s independence and dependence, each indicates critical thinking and 
the lack of critical thinking, respectively. This sub-section aims to identify further 
which children’s interaction behaviours were associated with the mothers’ interaction 
behaviours which had been found changed significantly across the intervention period. 
Thus, changes in mothers’ interaction behaviours were analysed to determine whether  
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they resulted in and/or associated with certain children’s critical thinking features.    
 
Changes in the Mother’s Emotional Support    
 
Approving 
 
Not every mother used approving, and those who used it only did so minimally. The 
greatest amount of approving was shown by Mother 5E as described earlier and it 
constituted 26.31 % of Mother 5E’s total interaction behaviours. This contrasts with the 
overall mean for the experimental group at the post-intervention phase (M approving Exp 
Post = 5.03%). Most mothers used approving during the child’s process of completion in 
order to encourage their child to pursue the activity. Within the emotional support 
category, approving was the second most used interaction strategy after encouraging, 
and this occurred across groups.      
 
Avoiding Disagreement 
 
Avoiding disagreement was the least used emotional support behaviour across groups. It 
was used by one experimental and three control group mothers, an increase from their 
pre-intervention interaction behaviours where avoiding disagreement was not used at 
all. Mother 32C used it three times with her child. Mother Child 32C’s interactions 
provide a good illustration of the avoiding disagreement behaviours. Their interactions 
are presented below. 
 
When working on the fourth puzzle, Mother 32C started first, then Child 32C 
joined by inserting one piece to the assembly Mother was working, but clearly 
Child’s piece did not fit well to make a complete square, 
Mother: This is wrong (disassembled the assembly)  
Child: That’s it, leave it that way (took another piece and tried to fit into the 
assembly) 
Mother: Okay, okay  
Mother then continued working on another puzzle, and after a while, returned 
to that assembly by forwarding the right piece which was put by Child to 
complete the puzzle. 
 
The same type of avoiding disagreement also occurred later toward the end of the 
interaction, as evidenced from the following transcript.   
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When working on the fifth puzzle, Mother disassembled a puzzle completed 
by her earlier, indicating that modelling was the teaching strategy used, 
Mother: Try this one.  Have you tried it?  (Child complied by working on 
the puzzle)  
Mother: Here, try this (forwarding one piece taken from one already 
completed puzzle) 
Child: Hey, I didn’t see (the completed puzzle before it was disassembled) 
Mother (laughing): It is okay, just try it, just try it 
Child continued working 
Mother: Wrong, this is wrong, it should be aligned straight, this is wrong 
(pointing to Child’s assembly) 
Child: Just be like that, I didn’t see before.  It’s a square, right? 
Mother: Yes, but this one first 
Child (kept working): Is this it? 
Mother: Wrong, wrong. Try this one then, make a triangle, just like this one 
Child: I can’t 
Mother: Here. Look at here. This is a triangle, see? (continued working 
finishing the last puzzle) 
Child: I did not see earlier. 
And their conversations continued similarly with Mother tried to change 
Child’s assembly, but Child insisted that his was already good enough. 
Child: I don’t want to help you then.  I did not see how it was (assembled) 
earlier 
Mother: Try this one 
Child (shouted): I did not see it earlier (Child then disassembled what 
Mother had put together) 
Mother (laughing, re-assembled her way): Don’t be like that, just help me. 
Try it on and see. 
Child continued his way. 
Mother: Ok, good, go on, smarty!  (even though Child’s assembly did not 
make a square) 
 
The examples above show that avoiding disagreement was used purposively which 
might have functioned as emotional support to maintain Child 32C’s interest to keep 
working on the task. But cognitively, Child 32C learned only by observing and 
imitating especially the end products. This would have limited impact on his learning 
because his understanding of the task remained limited. Similar use of avoiding 
disagreement as emotional support to maintain children’s interest on the task was found 
with three other mothers, Mothers 8E, 24C, and 26C.     
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Changes in the Mothers’ Cognitive Support 
 
At the pre-intervention phase, questioning was the most often used strategy among the 
cognitive support sub-categories by mothers from both groups. Besides questioning, the 
experimental group mothers also used suggesting, correcting and explaining while the 
control group mothers used suggesting and explaining. At the post-intervention phase, 
the experimental mothers used suggesting and explaining, but the control mothers 
maintained questioning and suggesting as the most often used strategies. More details 
on explaining, reasoning and modelling are given below.   
 
Explaining 
 
At the post-intervention phase, mothers from both groups except one from the control 
group used explaining and this occurred throughout the whole interaction period, started 
from the beginning. The excerpt below illustrates the use of explaining.    
 
At the beginning of the interaction: 
Mother 5E: Here we have five squares, but they are all the same.  They are 
cut into four, so every square has 4 pieces.   
 
Mother 11E: We are going to make squares; each of them consists of 4 pieces. 
 
Mother 25C: Here are four (pieces), we put them altogether into one, see? 
 
Mother 26C: There should be four squares.   
 
At the middle of the interaction: 
Mother 5E: It is one half of the square already, make the other half then. 
 
Mother 7E: The angle should be this big, cannot be this small.    
  
Mother 11E:  This is how a square should look like. 
 
A mark given for explaining was only applied for every new piece of 
information and not for the same information repeated over and over again. It seemed 
that the effectiveness of explaining did not depend on how much was provided, but 
rather on whether the crucial information was provided so that the children could  
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understand how to proceed on their own. Pair 24C’s interaction described earlier 
illustrates well how explanation could be badly misused. The amount of information 
provided by Mother 24C at the post-intervention phase was the largest among all 
mothers from both groups, equals to 30 pieces, while the average mean for the 
experimental group was 7.79 and for the control group was 10.45. However, most of the 
provided information was for trivial issues such as “You have three already, keep 
working,” or “We join this piece with this piece,” and “This goes at the very end there.” 
No principles or rules of puzzle completion were emphasized. Moreover, rather than 
giving succinct explanation at the beginning, Mother 24C spread it piece by piece 
throughout the whole interaction period  thus leaving her child in a state of confusion. 
In contrast with Mother 24C's interaction strategies, five (35.71%) experimental- and 
two (18.18%) control group mothers emphasized principles of puzzle completion in 
addition to providing information about the task. This is illustrated below:  
 
Mother 11E at the beginning of interaction: These four can be made 
into a square.   
Then, when Child 11E’s assembly did not look like a square, Mother: 
No, this is different.  It has to be a square, remember?  
When Child wanted to do something else, Mother: Just make it. These 
are only 3; altogether should be 5.   
 
Mother 8E at the beginning of interaction:  We have to make 5 squares 
like this.  Each consists of four pieces.   
Later, when Child tried to assemble in a random manner, Mother 
reminded him: Try to make more (of the assembly) until there are 
four.    
 
When Child 28C’s assembly did not look like a square, Mother: 
Where is the other half? It means this way, isn’t it? (Mother used her 
finger to draw the other half on the floor).  It should be a square like 
this.  The corner should be here then.   
 
Reasoning 
 
At the pre-intervention phase, reasoning was used by six experimental and two control 
group mothers with group mean averages 9.83 and 5.5, respectively. At the post-
intervention phase, nine experimental and three control group mothers used reasoning 
and the group mean averages were 5 and 6, respectively. In terms of how many mothers  
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used reasoning, there was no difference between the experimental and control groups at 
the pre- and post-intervention phases (both z values shown in Table 7. are < 1.96). In 
terms of the amount of times reasoning was used, there was also no difference between 
the experimental and control groups at both the pre- and post-intervention phases (t 
values are 1, 43, p = .16 and t = 1.23, p = .23, respectively). However, a significant 
difference between groups and across time emerged for reasoning, as revealed by the 
repeated measures analyses reported earlier in Table 7.3.   
Before the intervention, two control group mothers, Mothers 28C and 36C, had 
already used reasoning and their child ranked third and eighth on PCTAC. At the post-
intervention phase, Mother 28C used lots of explanation and combined with reasoning 
as if to make Child able to proceed on task by herself. Below is an illustration of how 
Mother 28C used reasoning that also served as a high-level questioning.   
 
When commenting on Child 28C’s process on finishing the first of five puzzles, 
Mother: You are almost there.  See?   Already half of a square 
And then 
Mother: These are one, two, three pieces.  Remember that it should consist of 
four pieces?  Which would fit as the fourth then?   
 
Unfortunately, as mentioned earlier, Mother 28C became more directive by 
showing impatience and not giving an opportunity for her child to stop and think to 
figure things out.  
 
Modelling 
 
Across testing time there was a marked decrease in the use of modelling by both groups 
of mothers. However, eight experimental- and eight control group mothers who no 
longer used modelling or used it minimally at the post-intervention phase shifted to 
acting on behalf which was classified as prescriptive instead of supportive.  (Mothers’ 
acting on behalf is explained below.) Typically, modelling was used to show the child 
how to finish the puzzle, except Mothers 2E, 8E,  28C and 36C who used it because 
their child admitted having difficulties to proceed with the task.  Thus, modelling for 
these four mothers was used to check whether the already completed puzzles were done 
rightly by their child and the left-over pieces would be able to be put into the next 
puzzle.   
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Changes in the Mothers’ Prescriptive Behaviours 
 
Of two sub-categories that constitute prescriptive, acting on behalf changes in much 
greater extent from the pre- to the post-intervention phases compared to imperatives, 
and this occurred as increases for both the experimental and control groups. The 
changes have been shown in Figure 7.9 on page 224. Details for the changes in acting 
on behalf are now given.   
 
Acting on Behalf 
 
Acting on behalf was shown by all but two experimental mothers, Mothers 5E and 8E. 
Overall, it appeared difficult for mothers not to act on behalf. The range for acting on 
behalf was 2 – 18 incidents (or proportionally from all coded behaviours in each mother 
were from 1.68 % - 44.83 %) with the control mothers’ percentage tendency to be 
higher than the experimental mothers (18.54 % and 15.90 %, respectively), but the 
difference was not significant (t = 0.49, p = .63).     
Among the experimental group, a high frequency of acting on behalf was shown 
by Mother 13E with descriptions of changes in Child 13E’s initiative, interest and 
passive previously mentioned. Compared to the pre-intervention phase, Mother 13E’s 
acting on behalf was worse; in the middle of the interactions with her child, Mother 
totally absorbed herself in the task thus leaving no chance for her child to take part even 
though since the beginning the child already showed initiative and interest.   
A high incident of acting on behalf was also shown by Mother 7E whose child 
scored the highest among all children in PCTAC Total at the post-intervention phase.   
When Mother 7E was busy acting on behalf in solving a puzzle, Child 7E wandered 
around, mentally and physically. This child was observed as watching a television 
program, drinking milk, observing people in front of their house while waiting for 
Mother 7E to complete the puzzle before he would try himself, and Mother did not 
make any comment regarding Child’s slip away. For Child 7E, this made him score 
high in inadequate interest.   
Mothers 6E, 9E, and 14E also had acting on behalf as their major interaction 
behaviours which comprised more than 25 % of all coded behaviours. Among the 
control group mothers, Mother 32C had the highest incident of acting on behalf, but 
since the amount of her other coded behaviours was also high, acting on behalf did not 
become her major interaction strategy. Mothers 22C, 25C, 37C, and 39C showed acting  
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on behalf which comprised around 25 % of total coded behaviours, thus making acting 
on behalf as their major interaction strategy.         
 
Changes in the Mother’s Pressure Behaviours 
 
Earlier it was shown that both groups of mothers had increased in pressure across the 
intervention period even though the increase was not significant. Now details are 
forwarded for two of the pressure sub-categories that increased over time.  
 
Disagreeing 
 
Disagreeing was used by six experimental- and one control group mothers at the post-
intervention mothers with 1-3 incidents ranging from 1.47% – 5.88% of mothers’ total 
behaviours. Disagreeing was directed toward children’s unattended behaviours. It 
appeared that mothers used disagreeing to bring the children’s attention back to the 
task. For most cases, mothers’ use of disagreeing was achieving what the mothers 
wanted.  
 
Intruding 
 
Across the intervention period, the number of mothers from both groups who used 
intruding doubled. It became eight for the experimental- and six for the control group at 
the post-intervention phase. Their incidents ranging from 1-4 represent 1.75% – 5.69 % 
of mothers’ total coded behaviours. How intruding was used was similar at both testing 
phases: mothers took over when children were trying to complete the task.   
 
Summary of Findings 
 
As with the descriptions of children's interaction behaviours which showed the 
relationship with their mother' interaction strategies, the descriptions of mothers’ 
interaction behaviours showed how they affected their child's process of task 
completion.  
From the detailed descriptions of both children and mothers’ interactions, three 
broad interaction strategies emerge: (1) mothers use minimum explanation during the 
interactions but their child are still able to finish the task through the mothers’ acting on  
245 
behalf and intruding; (2) mothers use minimum explanation at the beginning of the 
interactions, but along the way, more explanation is given and rules and/or possibilities 
are also provided so that their child can finish the task; and (3) mothers let their child to 
have full responsibility of the task completion and provide scaffolding through 
explanation and/or reasoning whenever needed. More descriptions of each strategy now 
follow and from here, a conclusion of how effective the intervention had been for the 
mothers in the experimental group is derived. 
 
Minimum Explanation 
 
Mothers who used this strategy gave only 1-2 sentences (“We are going to make a 
square, each made of three [or four at the post-intervention phase] pieces”) then mothers 
asked their child to imitate what they were doing. Acting on behalf, modelling, and 
intruding were used, and the mothers acted as if the task had to be completed by them 
and not their child.    
 
Explanation During the Interactions 
 
As with the first strategy, mothers used minimum explanation at the beginning of the 
interactions, but more guidance was provided through suggestions, questions, and more 
explanations. This is a better strategy compared to the first one because mothers made it 
clear that the responsibility of completing the task was on their child, not the mother.  
 
Scaffolding  
 
This is the most effective strategy compared to the first two. At the beginning of 
interactions, mothers did assumption checking to determine how much their child knew 
about what was expected. After provided explanation if it was needed, they let their to 
proceed with the task alone. However, explanation and/or reasoning were provided 
whenever needed. In addition, questioning was also used to give chances for the child to 
evaluate the state of the problem.  
The first strategy, minimum explanation was used at the pre-intervention phase 
by seven (50%) experimental group mothers and nine (81.82%) control group mothers. 
However, at the post-intervention phase, one experimental mother moved to the second 
strategy, explanation during the interactions, and another experimental mother moved  
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to the third strategy, scaffolding. In addition, one experimental group mother also 
moved from the second strategy to the third. The changes across a more advanced 
strategy as shown by these three experimental group mothers were in contrast with the 
control group mothers who all stayed in the same strategy at both the pre- and post-
intervention phase.  This serves as more evidence that the intervention provided for the 
experimental group mothers had been effective not only to change some of their 
interaction behaviours, but also their interaction strategy. More research with more 
mother-child participants is needed to generalize this particular finding. 
 
CHAPTER SUMMARY 
 
This chapter is comprised of four sections which centred on the research question, What 
interactional behaviours of mothers can be regarded as promoting the development of 
critical thinking in young children? The first section focused on the changes in the 
mothers’ interaction behaviours across the intervention period. The second section 
outlined the relationships between the mothers’ interaction behaviours and the 
children’s critical thinking features.  The third section analysed the changes in the 
children’s interaction behaviours that were related with the changes of the mothers’ 
interaction behaviours. The final section identified three broad interaction strategies 
used by the mothers.  
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CHAPTER EIGHT  
DISCUSSION 
 
INTRODUCTION  
 
This last chapter is comprised of three parts. The first part summarizes the major 
findings of the experimental study, organized around the two questions that guided this 
research.  
The second part discusses five conceptual and methodological issues in the 
identification and development of critical thinking in very young children. The 
following issues are examined in turn: precursors of critical thinking in young children, 
methodological issues in assessing critical thinking in young children, the significance 
of identifying very young children’s critical thinking, the critical role of mothers in 
promoting critical thinking in children, and educational considerations in the 
development of critical thinking programs. 
The third part of this chapter reflects on the limitations of the experimental study 
and provides directions for future research. 
 
SUMMARY OF MAIN FINDINGS  
 
The experimental study conducted as part of this doctoral dissertation addressed two 
fundamental research questions. First, what are the features of critical thinking in young 
children, even in preliminary, nascent forms? Second, can mothers can be the vehicle to 
promote or accelerate further development of these features of critical thinking? 
Thirty-nine Indonesian child-mother pairs participated in this study, which took 
place in Jakarta, Indonesia. They were divided into two groups, the experimental and 
the control group. The pre-intervention data was used to address the first research 
question while the pre- and post-intervention data was used to address the second 
research question. The effectiveness of the intervention was examined by identifying 
the nature and extent of changes in children’s critical thinking as individuals and in 
mother-child interactions after the intervention period, in comparison to control 
participants. To identify the precursors of critical thinking in very young children (first  
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research question), two special assessment methods were developed: a quantitative 
individual measure called Precursors of Critical Thinking Assessment for Children 
(PCTAC), and an interactive qualitative measure called Mother-Child Interactions 
(MCI). Both cognitive and affective elements of critical thinking were considered.   
In order to answer the first research question, the study provided evidence that 
young children were able to show cognitive and affective precursors of critical thinking, 
which had been identified in the literature and developed into tests suitable for young 
children. The cognitive elements were: information identification, categorizing, 
attribute identification, applying attribute identification, predicting, learning, 
recognizing logical consistency, verbal authentication, performance authentication, 
creativity, questioning, stepwise processing, and valuing which all indicated a capacity 
to engage in critical thinking; and asking for help which indicated a lack of critical 
thinking. The affective elements were: perspective taking, moral reasoning, adult 
modelling, initiative, disagreeing, adequate interest and adequate emotion, all 
considered task-related and passivity, complying, inadequate interest and inadequate 
emotion which were considered off-task-related. Except for learning, questioning, 
stepwise processing, valuing, adult modelling, valuing, and disagreeing, all child 
participants were able to perform these elements in various degrees. Some of them did 
not even show any indication of passivity, asking for help, inadequate interest nor 
inadequate emotion.  
To examine the second research question concerning the significant role mothers 
can play in promoting the advancement of their children’s critical thinking, an 
intervention program that took the form of a metacognitive program was designed to 
guide mothers to understand the nature of very young children’s enquiry so they could 
better promote their children’s critical thinking. While the results showed that the 
precursors of critical thinking identified before the intervention developed over time 
due to maturation (as shown by the performance of the control group children), the 
experimental group children had much better performance compared to the control 
group counterpart. Furthermore, mothers’ emotional and cognitive supports were found 
to be related to their very young children’s capacity for critical thinking. In contrast, 
mothers’ use of a controlling approach was related to their very young children’s lack of 
critical thinking. More specifically, mothers' behaviours such as explaining, reasoning, 
encouraging, questioning, suggesting and responsiveness were found to be related to 
higher incidence of children's questioning, initiative taking, stepwise processing, 
adequate interest and adequate emotion. In contrast, mothers’ behaviours such as acting  
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on their children’s behalf, showing impatience and ignorance were related to a higher 
incidence of children’s passivity, asking for help, and compliance, in addition to 
inadequate interest and/or inadequate emotion. 
Overall, this study provided compelling evidence that very young children were 
able to engage in preliminary forms of critical thinking. It also revealed that with proper 
guidance about the importance of critical thinking and how to nurture it in children, 
mothers were able to foster the development of these precursors of critical thinking in 
their children. The significance of these findings for the conceptual understanding of, 
and methodological considerations in identifying critical thinking in very young 
children, together with the educational considerations in promoting its development by 
mothers or parents, schools, and through similar metacognitive programs, are discussed 
in the next section.    
 
CONCEPTUAL AND METHODOLOGICAL ISSUES IN THE IDENTIFICATION 
AND DEVELOPMENT OF CRITICAL THINKING IN VERY YOUNG CHILDREN  
 
Five conceptual and methodological issues in the identification and development of 
critical thinking in very young children are discussed in this section: the precursors of 
critical thinking, the methodological issues in assessing critical thinking in very young 
children, the significance of identifying precursors of critical thinking in very young 
children, the critical role of mothers in promoting children’s critical thinking and 
educational considerations in the development of critical thinking programs. 
 
Precursors of Critical Thinking 
 
This study has been successful in providing evidence that very young children are able 
to think critically in preliminary, nascent forms, consisting of both cognitive and 
affective aspects. Views expressed in the literature on critical thinking have generally 
underestimated the ability of very young children to engage in critical thinking, which is 
regarded as a higher-order form of thinking that emerges in later years. For instance, 
Nickerson, Perkins & Smith (1985) and Siegel (1988) focused their analysis and 
suggestions on teaching critical thinking on high school students and above, but made 
no specific suggestion as to how these would apply for elementary students, let alone 
preschoolers.  Even books on children’s thinking do not usually contain sections on 
critical thinking in very young children (see for instance, Flavell, et al., 2002; Kuhn,  
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1996; Siegler, 1998).   
For the last decade, however, empirical studies on critical thinking in young 
children have started to come. A study by Davis-Seaver (2000) is among the first to 
provide evidence on the capability of first graders to engage in critical thinking. A 
review on this has been provided in Chapter Two. The present study has contributed to 
the advancement of this body of literature in three ways: by adopting a more holistic 
approach in conceptualising  both the cognitive and affective elements of critical 
thinking, by being more comprehensive and increasing the number of variables assessed 
and finally, the significance of paying attention to the developmental aspects of these 
variables, especially how they emerge in interaction with significant others, mothers in 
particular. Each of these contributions is now described and concluded with a definition 
of critical thinking in very young children.  
 
A More Holistic Approach to Conceptualising Critical Thinking in Young Children 
 
The first contribution of the present study for future research on critical thinking in very 
young children is to reveal the need to adopt a more holistic approach in 
conceptualising both the cognitive and affective elements of critical thinking.  Most 
often the emphasis in discussions on critical thinking in the literature and critical 
thinking programs is on cognitive skills or abilities (Bailin, et al. 1999a; Facione, et al., 
2000). As also argued by Ennis (1996), Paul (1990), and Siegel (1988), having 
dispositions as elements of critical thinking can be regarded as the heart of critical 
thinking, since critical thinking is for the type of thinking that is reflective, purposive 
that includes the willingness of the person to use, or being disposed to use that thinking 
skills (Perkins, et al., 1993) in appropriate settings (Lipman, 1991).   
Even Dewey (1933) admits the necessity of having an affective foundation, 
curiosity, before further cognitive elements are built up. For Dewey, curiosity is “the 
most vital and significant factor” (p. 205) in the training of thinking. Curiosity at the 
very first level is found often with very young children who display various ways of 
exploring and testing activity. Even though those kinds of activities cannot be labelled 
intellectual, “without them intellectual activity would be feeble and intermittent through 
lack of stuff for its operations” (Dewey, 1933, p. 38). Curiosity in this study was coded 
as initiative and was credited each time a child showed any action that would eventually 
lead to the completion of the task. In this sense, it functioned as Dewey’s third level 
curiosity which is already regarded as a positive intellectual force since it links to the  
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interest in problems. 
The importance of affective elements in critical thinking is emphasized by 
Lipman (1991) who goes even further by using the term “critical person” instead of 
“critical thinker” to indicate that behind critical actions should stand responsible 
persons who have integrated moral and ethical values to find solutions best for 
humankind.  It had been noted that in this study, being motivated, excited, happy, and 
persistent were found to be associated with completing the task more successfully 
compared to being unmotivated, distracted, feeling bored, upset, and giving up.  It was 
not until the child participants found themselves interested in the tasks that they were 
able to proceed with completing the tasks.  The necessity of considering affective 
elements in learning has received supports from research on the autonomy of learning in 
children (Deci & Ryan, 1987; Grolnick, Gurland, DeCourcey, & Jacob, 2002) and it is 
associated with intrinsic motivation and greater interest that in turn, could lead to better 
conceptual learning.   In this study, the consideration of affective elements in critical 
thinking is aimed at a holistic nature of critical thinking even for very young children.   
Other researchers have tried to understand the holistic nature of critical thinking 
by relating the affective elements of critical thinking to cognitive skills.  Facione, et al., 
(2000) for instance, have argued for a need to determine whether a “powerful positive 
automatic correlation between critical thinking skills and critical thinking dispositions,” 
(p. 35) exists in one's critical thinking actions. They tested the relationship between 
skills and dispositions in a large sample of almost 8000 nursing students using the 
California Critical Thinking Skills Test (provides scores on analysis, inference, 
evaluation, deductive reasoning, and inductive reasoning) and the California Critical 
Thinking Disposition Inventory (provides scores on truth-seeking, open-mindedness, 
analyticity, systematicity, self-confidence, inquisitiveness, and maturity of judgment).  
The results showed that positive strong correlations occurred only at the macro level 
between the overall disposition toward critical thinking and overall critical thinking 
skills, but not at one-to-one relations between each skill and each disposition.  
In this study, no further analyses were done to explore the relatedness of the 
cognitive elements with their affective counterparts, since it was beyond the scope of 
this exploratory research to scrutinize the connectedness of cognitive and affective 
features of critical thinking. Further research focusing on this objective would be 
helpful to help clarify their integration. In addition to including both cognitive and 
affective aspects in the conceptualisation of very young children's critical thinking, this 
study has also been successful in assessing a relatively large number of variables, all  
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assumed to represent features of very young children’s critical thinking. This is 
discussed below. 
 
Comprehensiveness in Identifying Critical Thinking in Very Young Children 
 
A second contribution of the present study was to demonstrate the significance of 
adopting a more comprehensive approach in identifying a number of critical thinking 
features in very young children that had not been identified previously. For instance, in 
Hudgins and colleagues’ (Hudgins & Edelman, 1986, 1988; Hudgins, et al., 1989; 
Riesenmy, et al., 1991) series of studies that offers a model for children’s critical 
thinking, only three cognitive and two motivational components were measured. In 
Davis-Seaver’s (2000) study of critical thinking with children as young as 7 years old, 
again only eight cognitive elements and two affective elements were considered in 
interpreting the results. The large number of variables identified in the present study, 
covering 13 cognitive and 12 affective variables, made it possible to highlight more fine 
grain processes and products of critical thinking, and through the use of an interactive 
assessment approach, to stress the dynamic nature of their emergence.   
As mentioned earlier in Chapter Three, identifying the processes of thinking the 
children went through in addition to looking at the end products resulting from these 
processes are important for appreciating how very young children execute critical 
thinking in many forms. So for instance, from a single act of classifying buttons of 
varying size and colour, four distinguished scores on variables would apply for (a) the 
end product (whether or not there were groupings of buttons), (b) what physical 
attributes were used in the classifying process (whether size, or colour, or both), (c) 
consistencies of classifying method (whether or not the rule of classifying was 
consistently applied to all buttons), and (d) the verbal explanation of the reason for 
applying that classification.  Furthermore, the child was also checked (e) for whether or 
not he or she recognized the classification rule the researcher applied when 
demonstrating a different kind of grouping, (f) for whether he or she indicated that the 
researcher's or the child's own classification was better, and (g) for his or her verbal 
explanation for why he or she thought that way. The identification of discrete actions is 
similar to learning strategies applied in other studies (see for instance, Siegler, 1996; 
Siegler & Jenkins, 1989).  By showing how many processes are involved in a single end 
product, we can better appreciate the many facets of critical thinking.  It is not 
surprising that every definition of critical thinking is arguable, since it will not capture  
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everything involved!   
At this exploratory stage of research on critical thinking in very young children, 
how each variable might contribute uniquely to the total score was not examined. 
Further research with a larger sample using path analysis to focus on the inter-
relationships among these variables would be helpful to distinguish between simpler 
variables which act as pre-requisites and those involved in more complex thinking 
processes. This will be important if a model of very young children's critical thinking is 
to be constructed, so that more strategic ways to encourage the growth of children’s 
critical thinking can be developed.   
 
The Development of Critical Thinking in Young Children 
  
An important feature of the present study was its longitudinal design and the 
investigation of the development of critical thinking variables over a period of ten 
months. How children’s thinking develops over time is a crucial issue (Flavell, et al, 
2002; Pramling, 1990; Siegler, 1998). The application of the same assessments at both 
the pre- and post intervention phases have added to the reliability and validity of this 
study’s findings (Norris, 1989; Scott, 1978; Snow, 1989). Developmentally, ten months 
was expected to be enough to bring about significant changes, either as maturation or as 
influenced by other factors in the very young children’s immediate environment. The 
development of the very young children's critical thinking variables have resulted in a 
tentative classification, as offered in Chapter Six, with mothers or other significant 
adults playing an important role in facilitating further development. This classification 
will be helpful in structuring a critical thinking program which targets  specific 
variables at a certain age. Longer periods of re-testing these same variables will bring 
better considerations about their existence, and will help identify when they will take 
more mature, adult forms, and what other factors contribute to their growth. As for the 4 
and 5-year olds, the results of this study have given evidence for their capacity to 
engage in critical thinking, and based on this, a definition of very young children's 
critical thinking is forwarded. This is the purpose of the next section.   
 
A Definition of Critical Thinking in Very Young Children 
 
How do we define very young children’s critical thinking? On the basis of the present 
study, a definition that would capture all the variables that were assessed could be  
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generated as the following: “the initiative and curiosity to gather information from 
surrounding sources to organize the information through classifying according to a 
certain order or criteria, and making it meaningful to oneself and others.” At least six 
elements are captured in this definition and they are explained below.  
First, “the initiative and curiosity to gather information” refers to the adequate 
sensory registration and drive one should have before further processing will take place.  
Thus, a connection between cognitive abilities and affective aspects is established. In 
Ennis’s (1987, 1991) list of the elements of critical thinking, abilities are listed only 
after dispositions, since the “deciding” should come before “what to believe or do” 
(p.1).  
Second, “from surrounding sources” refers to the inquiry of nature of very 
young children in exploring their surrounding environment that endlessly becomes their 
source of learning (it has been labelled "curiosity" by Dewey, 1933) and is regarded as 
the first type of learning that takes form as initiative (Lowenstein, 1994).  
Third, “organize the information through classifying and/or combining” refers to 
the processing of information that has been collected.  In order to engage in critical 
thinking, curiosity or initiative alone is not enough; further processing is needed and 
this may involve the acts of classifying and/or combining (Presseisen, 1985).  In fact, 
not every act of classifying and/or combining will be categorized as critical thinking; 
they have to be of the sort mentioned in the fourth element. 
Fourth, “according to a certain order or criteria”, refers to the understanding 
children have regarding the kind of order or criteria that is suitable for the pieces of 
information they have collected. For Lipman (1991), using criteria embedded in 
justified reason is very important and can be perceived as the core of critical thinking 
since it determines the quality of the thinking.  Naturally due to their limited 
experiences, very young children would apply simpler criteria compared to those 
applied by adults.  
Fifth, “making it meaningful to oneself”, indicates that interest is an important 
ingredient in learning and functions to sustain necessary efforts.  With interest, children 
would not devote necessary efforts and time to their learning (Dewey, 1943).   
The final element is to make it meaningful "to others." By making it meaningful 
to others (Ennis, 1996), young children demonstrate their capacity to get out of their 
“egocentric” perspective (Piaget, 1977), and to make connection with other people so 
that the latter would be able to understand their line of thought.  This sixth element is 
what makes critical thinking different from any other reasoning ability, or even from  
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reflective thinking encouraged by Javanese philosophy which is usually kept within the 
individual without bothering to let other people know (Chandra, 2004; Magnis-Suseno, 
1993).  
These elements are ordered according to the increased difficulty level that is 
similar to the structure described by Winocur (1985) as a “Universe of critical thinking 
skills” which begins with enabling skills as prerequisites, before further processes of 
understanding and applying take place. It is also similar to Ennis’s (1987; 1996) list of 
elements of critical thinking, which starts with elementary clarification and builds into 
interacting with others (see details in Appendix A).     
The development of assessment methods played an important role in the original 
contribution this study made toward the advancement of the conceptual understanding 
of critical thinking in young children.  The challenging methodological issues related to 
the assessment of critical thinking in very young children are discussed in the next 
session.     
 
Methodological Issues in Assessing Critical Thinking in Very Young Children 
      
A major issue in researching critical thinking is the issue of assessment (see for 
instance, Ennis, 1985a; Facione, et al. 2000; Norris, 1989) and this becomes even more 
problematic with very young children (McLeod, 1997; Oakhill, 1987). The present 
study addressed this by proposing two distinct approaches of assessment. The first one 
was a quantitative individual measure called the Precursors of Critical Thinking 
Assessment of Children (PCTAC). The second one was a qualitative, interactive 
measure called Mother-Child Interactions (MCI). The construction of the MCI was 
inspired by Vygotsky’s (1978) understanding of children’s advancement that stresses 
how they could benefit from dynamic interactions with more able individuals, in this 
case, their mothers. In the PCTAC, a combination of activities was used to allow 
children to perform independently on a series of critical thinking tasks, and in the MCI, 
activities were designed to be more spontaneous in natural settings as the children 
interacted with their mothers in completing the puzzles. Methodological issues arising 
from applying these instruments to assess critical thinking in very young children are 
discussed next. In particular, the complementary nature of the two assessments used in 
this study is outlined and how as process assessments they are different from traditional 
intelligence tests is also emphasized.   
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The Complementarity of the PCTAC and MCI 
 
Both the PCTAC and MCI have been complementary in providing information 
regarding the nature of critical thinking in very young children in at least four areas:  the 
social elements of critical thinking, the cognitive and affective elements assessed, and 
the uniqueness of each assessment in assessing specific variables. Each aspect is 
explained in turn.   
First, complementarity is found in shaping the social elements of the child's 
critical thinking.  For the PCTAC, the child acted independently in a play setting, while 
for the MCI the child interacted with his or her mother in a teaching-learning setting.  
Some precursors of critical thinking developed through maturation, such as information 
identification and learning, but some other precursors developed through interactions 
with mothers. More specifically, through the MCI the child had opportunities to 
exercise critical thinking features that only come through in interactions such as 
initiative taking, questioning, and disagreeing with the latter two forming the basis of 
argument (Halpern, 2003).  Thus, both instruments provided evidence about whether or 
not a child was consistently showing features of critical thinking, alone or with other 
people. There were indications that the results from both instruments were quite 
comparable: Children identified with a higher level of critical thinking on the PCTAC 
showed more incidents of critical thinking features on MCI, and those with a lower 
level of critical thinking on PCTAC were also showing fewer incidents of critical 
thinking features on MCI. In some other cases, during interaction with the mother, a 
child might show much independence, or ask questions, and have adequate interest and 
motivation to which the mother also responds well, but his performance on the PCTAC 
is only average indicating that he might need some more time before he could be 
classified as having good capacity of critical thinking. But there were also a few cases 
where children with a high score on the PCTAC were showing fewer incidents of 
critical thinking features on MCI, especially when mothers were not sensitive enough to 
adjust their interaction strategies to the children's level of understanding. In such cases, 
a child's nature to inquire could be inhibited by the mother. Further applications with 
data from a larger and diverse group of children are needed to check both instruments' 
comparability in providing a reliable and valid judgment of very young children's 
critical thinking.     
Second, both the PCTAC and MCI have successfully assessed cognitive and 
affective elements of very young children's critical thinking. A number of researchers  
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have expressed concerns about the difficulties of developing appropriate instruments to 
assess the dispositional aspects of thinking or critical thinking (Facione, et al., 2000; 
Ennis, 1987; Perkins, et al., 1993). In this study, the setting of assessments that took 
place in the children's familiar environment might have played a crucial role in their 
enthusiasm to engage in the activities that could lead to the successful completion of 
PCTAC and MCI. Again, applications with more children, both younger and older than 
those in this group, will help determine the generalizability of these assessments to 
wider settings.       
Third, the valuable information regarding the uniqueness of the variables 
assessed by the PCTAC and MCI was supplied by comparing the results with children’s 
performance on a standard intelligence test (the Wechsler Preschool and Primary Scale 
of Intelligence or WPPSI) as part of the construct validation procedure. As expected, 
there were variables not assessed through the WPPSI but assessed through the PCTAC 
and MCI, and vice versa, indicating that critical thinking and intelligence as measured 
by a traditional test are not the same. The uniqueness of these assessments became more 
obvious when comparisons with tests of intelligence were made and this is the focus of 
the next sub-section.       
 
The Differences with Intelligence Tests 
 
The differences between the PCTAC and MCI as assessments of very young children's 
critical thinking and traditional assessments of intelligence were manifested in the 
significance given to time in assessments, how time was perceived, the nature of the 
tester-testee relationship, and the relevance of background knowledge. Each aspect is 
explained below.   
The first difference is in regards to the element of time. In traditional 
assessments of intelligence, time is an essential element in scoring: a shorter time to 
finish a task adds credits while a longer time brings penalties. In the PCTAC, the 
children were given enough time to think before their answer were recorded and then 
scored.  In the MCI, mothers were the ones who determined whether or not the task was 
finished with the criterion for “finished” being having all five puzzles completed. The 
flexibility of time from the scoring system in both assessments was regarded as 
meaningful (Sternberg, 1994), since in thinking critically, one cannot just jump to a 
conclusion; instead, one needs to ponder and calculate the advantages and 
disadvantages of certain actions, before finally selecting the best. Naturally, all of this  
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takes time. Why time was not taken into account in scoring can better be understood if 
we look at the nature of the tester-testee relationship.    
The nature of the tester-testee relationship in the PCTAC and MCI was 
interactive rather than neutral. Both the researcher and the mothers as administrators of 
assessments in this study should have acted as facilitators using persuading, 
encouraging or supporting if optimum participation from the children were to be 
expected.  Some children needed more time to feel confident before proceeding with the 
task; or even took a small break, before continuing until finished.  In PCTAC subtest 1: 
Floating objects, some children seemed to start grasping the understanding of what 
made objects float or sink; but for them, eight trials was not enough, so more trials were 
delivered.   This facilitating role of the tester should never occurs in traditional tests of 
intelligence; rather, the tester should be neutral (Mearig, 1987).    
To engage in the assessments, no prior experience or knowledge was needed 
because what was tested is not knowledge, but the children’s capacity to learn in a new 
situation. Since the purposes of the PCTAC and MCI were to identify whether very 
young children show instances of critical thinking, even in preliminary, nascent forms, 
the emphasis had been on the process needed to accomplish the task, not on the 
products or end results of what they had been asked to do as usually measured by 
traditional intelligence tests. In the PCTAC, for instance, the child was given credit for 
giving any reason why a certain action was chosen, regardless of whether the answer 
was right or wrong. In the MCI, except for stepwise processing where a credit was 
given only for each completed square, the child was given a credit each time an act was 
expressed, regardless of the resultant end product. This type of procedure was very 
helpful in identifying a number of variables even though all came from one single act. 
An example was provided earlier (classifying buttons). All these differences with 
traditional tests of intelligence indicate the possibility of classifying the PCTAC and 
MCI as examples of dynamic testing (Grigorenko & Sternberg, 1998; Mearig, 1987; 
Tzuriel, & Klein, 1987).  Similar types of assessment are needed so that a clearer 
picture of critical thinking in very young children can be provided.  Nevertheless, the 
results of this study showed that the capacity of very young children to engage in 
critical thinking was substantial and this provides more insight on very young children’s 
thinking capability  that in turn bears upon when would be the critical period to start 
nurturing critical thinking in children.       
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The Significance of Identifying Precursors of Critical Thinking in Very Young Children 
 
What is so significant in identifying precursors of critical thinking in very young 
children?  Conceptually, this is important for at least two related reasons: to establish 
the extent to which very young children are capable thinkers and that preschool age is a 
crucial period to start nurturing critical thinking.  Each of these reasons is discussed 
below.        
 
Young Children are Capable Thinkers 
 
In terms of thinking, very young children are more capable than we adults often think. 
Since critical thinking is regarded as higher-order thinking (Nickerson, et al., 1985), it is 
often assumed that only those in the formal operational stage are able to engage in this 
type of thinking. The results of this study gave evidence that children younger than 
Davis-Seaver’s (2000) participants of 6 and 7-years old were capable of engaging in 
critical thinking and they did this quite independently from the adults in their 
environment.  The realization of what they think, how they come to think about it in a 
specific way, and being able to explain why they think that way so that at least the 
researcher was able to comprehend it, are major accomplishments in the children’s 
thinking, a developmental hallmark similar to what researchers identify with theory of 
mind (Wellman, 1985) in three year olds.   
The youngest child participant in this study had just celebrated his fourth 
birthday and yet his total score on PCTAC at the pre-intervention phase was above 
average. This suggests that the PCTAC and MCI as instruments to identify precursors 
of critical thinking could be applied at an even earlier age. The evidence of a good 
capacity in critical thinking in four-year olds suggests that we should start nurturing 
very young children in their path for critical thinking since earlier than this period.  
 
Critical Period to Start Nurturing Critical Thinking 
 
Preschool age or even earlier can be regarded as the critical time to start nurturing very 
young children to be critical thinkers or critical persons later on. The abilities assessed 
in this study start early in infancy, but further development of these abilities is very 
much dependent on the type of stimulation from the child’s immediate environment 
(Astington, 1993; Clarke-Stewart, 1973).    
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A number of researchers (Bailin, et al. 1999b; Facione, et al., 2000; Katz, 1988; 
Lipman, 1991; Norris, 1989) have argued that developing affective elements is more 
difficult than developing cognitive skills only, and it is precisely for this reason that it 
appears desirable to start nurturing the affective elements as soon as possible. 
Underlying this view is the assumption that cultivating affective elements may involve a 
more holistic approach that does not involve just teaching skills. What may be needed is 
a person who not only has the skills to engage in critical thinking, but is also inclined to 
do so. For Hudgins, et al. (1989), the end goal for teaching children to become critical 
thinkers is for their disposition to do so. Advocates for children’s thinking perceive the 
first five years as critical for intellectual development (Bloom, 1956; Bruner, 1985a) 
which may start as curiosity in very young children (Dewey, 1933; Lowenstein, 1994). 
This means that the seeds of critical thinking should be developed during the first five 
years by cultivating “attitude of mind…marked by ardent curiosity, fertile imagination, 
and love of experimental inquiry” (Dewey, 1909, p. v). During this critical period, 
habits to think critically may start to develop from expressing personal opinions 
different from those around, including parents.   
For some cultures such as Indonesian cultures, the affective elements of critical 
thinking might be more decisive than the cognitive elements. As critical thinking is not 
promoted by Indonesian cultural norms (Chandra, 2004), it has been difficult to 
encourage even university students to argue (Ballard & Clanchy, 1984; Fisher, 1994) or 
to ask a single question and express personal opinions to authority figures (Chandra, 
1996). The difficulties lie in the inhibiting, awkward feeling that one has when 
interacting with older, presumably controlling people, let alone authority figures, 
because raising questions and dialogues where personal opinions are expressed are not 
encouraged from early in life. As cultural agents, parents transmit to children what 
cultural norms determine to acceptable and non acceptable (Lewis, & Saarni, 1985; von 
Salisch, 2001). Fostering children’s capacity for critical thinking should be part of every 
parent’s mission and it becomes the parents’ task to have home arrangements that 
facilitate that. Thus, parents and other adults in young children’s immediate 
environment should be aware of the young children’s opportunity to learn from daily 
experience and provide the atmosphere for them to do so. This may take the forms of 
giving them freedom to experiment with their surroundings under supervision, giving 
them a chance to express personal opinions, however silly they may sound to adults, 
and opportunities to get involved in a variety of activities. Such an approach may 
extend and deepen children’s learning in areas that they are interested in. At this stage,  
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the facilitating of affective elements (trusting, accepting, respecting, encouraging, and 
praising) opens doors to practicing and exercising the learning and thinking skills. 
Learning that is rigidly structured can kill the interest of young children to enjoy and 
find meaning in what they do (Dewey, 1943).   
Overall, the above discussion on conceptual and methodological issues has 
elaborated on ideas arising from answering the first research question regarding the 
identification of critical thinking in very young children.  As a child's cognition never 
exists in vacuum (Siegler, 1998; Vygotsky, 1986), we cannot expect a child to develop 
his or her capacity for critical thinking by him- or herself; significant others in the 
child's immediate environment should be able to nurture a child's inquisitive nature by 
assuring that a safe environment to inquire and explore ideas, mutual respect and trust 
of one another, and chances to express opinions without being judged as correct or 
incorrect are provided. This would certainly build up the child’s confidence to gradually 
engage in more difficult discussions that demand certain moral actions, or other beliefs 
(Lipman, 1991; Marksberry, 1965; Smetana, 1993). The next section elaborates on the 
critical role of mothers in promoting critical thinking in children, as supported by the 
present study. This section also considers the educational implications for promoting 
critical thinking in children.       
 
The Critical Role of Mothers in Promoting Critical Thinking in Children 
 
Strong evidence that mothers, as agents of change, could be the vehicle to promote or 
accelerate the development of very young children’s critical thinking was provided in 
this study.  The significance of these findings is now examined, and a case is built for 
the concept of a “home of inquiry.”   
 
How Mothers Promote the Development of Critical Thinking in their Children 
 
Even though there is some evidence of the impact of changes in mothers’ behaviours 
across a period of time on their children’s social competence (see for instance, Côté, 
Vaillancourt, LeBlanc, Nagin, & Tremblay, 2006; Pettit, Bates, Dodge, 1997; 
Weinfield, Ogawa, & Egeland, 2002), so far only limited evidence is available for the 
impact of maternal behavioural changes on children’s levels of cognitive development. 
The scarcity of this type of evidence is understandable since such evidence is only 
possible through longitudinal studies. Generally it can be concluded that positive  
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parents or mothers’ behaviours (such as sensitivity, warmth, involvement, acceptance, 
verbal and cognitive stimulations) are related to the social, language, and cognitive 
competence of their children. The present study is the first to provide longitudinal data 
to support the importance of the mothers’ role in promoting their young children’s 
critical thinking. In particular, it was found that similar positive behaviours of the 
mothers mentioned previously were related to the advancement of their children’s 
critical thinking. In addition, mothers’ behaviours that were not supportive of their 
children’s critical thinking development have also been identified. But most 
importantly, this study has identified one type of maternal teaching strategy (described 
earlier in Chapter Seven) that was effective in facilitating children's critical thinking. 
The effectiveness of that strategy lies in how mothers checked their children's level of 
understanding before building up to advancing further until the expected children’s 
competence was reached. This was made possible through dialogue where both the 
mothers and their children exchanged information until both came to the same 
understanding regarding the expected results. 
Dialogue with a mixture of explaining, questioning, reasoning, and offering 
alternatives between children and older people who assist them is expected to occur 
within the zone of proximal development (Vygotsky, 1978). Through dialogue children, 
can feel secure to ask about things they do not yet understand while receiving 
supportive feedback that encourages them to exercise even more competencies. From a 
Vygotskian perspective, children’s advancement to a new level of understanding is 
possible through modelling from other, more able individuals because a child has 
enough capability to learn from observing, imitation, and to build his or her own 
concept of learning through trial and error. Through dialogue with more competent 
individuals, however, the trial and error part could have been processed with more 
understanding, thus saving some time for even more chances to explore other areas that 
have not been explored.  Through dialogue, mothers become aware of their children’s 
special needs and even though parent-child interactions is asymmetrical in terms of 
power (von Saslich, 2001), they can be used as opportunities to facilitate rather than 
force or inhibit the development of children's thinking. In this study, mothers who acted 
on behalf of their children, took away the children's opportunity to explore, since the 
children could only deal with things mothers were familiar with. Nevertheless, another 
group of mothers, through dialogue, showed that they listened to their children, valued 
the children’s opinions, and argued so that common understanding for both parties 
resulted.   
263 
As described in Chapter Two, parents who accept and are responsive toward 
their children are in tune with, rather than in opposition to the child and the child's 
needs, and they tend to have children who are more motivated to better understand how 
to seek control in appropriate ways in addition to developing their autonomy of learning 
(see for instance reviews from Darling & Steinberg, 1993; Gottfried, 1984; Pettit, et al., 
1997; and Rothbaum & Weisz, 1994). In the Philosophy for Children critical thinking 
programs (Fischer, 2005), children as young as 5 years old are taught how to argue 
because the core of critical thinking is argument. Mothers might be the first authority 
figure children have to argue with, but the argument should be based on a secure 
attachment children feel which functions as the foundation for later emotional 
competence (von Salisch, 2001). When mothers encourage children to express their 
personal opinions although different from those of the mothers, the children would gain 
confidence to proceed dialoguing with other authoritative figures they deal with in later 
life, and thus affectively be more ready to develop into more independent, critical 
individuals. This study provided evidence that the experimental group mothers 
benefited from the intervention, and adapted their interaction approach to meet the 
children’s needs. Specifically, the experimental group mothers’ interaction strategies 
changed from more directive to more supportive.      
Generally, Indonesian cultural understanding assumes that children have limited 
understanding, so adults tend to make things simpler for them (Patmonodewo, 1993), 
but this also means taking away opportunities for children to learn to think for 
themselves. From the learning point of view, difficulties present both cognitive and 
affective challenges and mothers can encourage children to spend appropriate effort to 
work accordingly to solve the difficulties. The sense of accomplishment resulting from 
solving difficulties would build self-assurance within the children which is very 
important for developing dispositions for good thinking (Perkins, et al., 1993). Thus, 
changes in the mothers' conception of the development of children, and how to nurture 
them through the right type of interaction should have taken place through the 
intervention before advancement of children's critical thinking could be achieved. Even 
though mothers’ conceptions of these two ideas were not assessed formally before and 
after the intervention, expressions from the experimental mothers during group 
discussions and home visits revealed that through the intervention mothers learned to 
appreciate their children’s opinions and understanding.  
With the preschool years as a critical period for nurturing critical thinking and 
mothers playing such an important role in nurturing this, a case for the concept of a  
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home of inquiry is discussed next. 
 
Building a Home of Inquiry 
 
The idea of a home of inquiry is based on the idea that any home should be a place 
where each family member regardless of age, feels free to engage in discussion, to 
disagree with other family members and most importantly to engage in dialogues where 
justifications for beliefs and understandings are expected and valued. Very young 
children in this study responded well when mothers encouraged them to ask, to think 
through before deciding on something, to express opinions, and many others which 
were regarded as precursors of critical thinking. It is then not a strange idea to start 
critical thinking training early by making it a habit to ask, to question, to ponder, and to 
inquire about things happening in daily life. Parents especially, mothers as primary 
caretakers, should nurture this habit very early when children are enjoying a period of 
inquiry. 
Lipman (1991) has argued that the character of a critical person is centred on 
inquisition and inquiry, and through this thesis I argue that home should be the first 
place, and a safe place, for a child to inquire, and that this could happen when a child is 
appreciated and valued as a thinking person by older family members. Valuing others 
will come when one feels valued. Through dialogue mothers can maintain a caring 
atmosphere and create openness with their children. The opportunity to express 
opinions that differ from others’ is the enabling atmosphere for critical thinking seeds to 
grow.  Given the freedom to be oneself, one can really be nurtured to voice what one 
really thinks about. The voice from within should be given chances to be shouted before 
the voices from outside edit or even kill whatever voice within that one has. Parents 
who care enough for the future of their children and not just for compliance with 
cultural norms should be aware of their responsibility in preparing the path for their 
children to be critical persons. This means that parents should take initiative in 
nurturing critical thinking in their children rather than just waiting for schools to deliver 
the appropriate critical thinking programs. And since children are very young, parents, 
and especially mothers, could practice interacting in an open, dialogic way where trust 
and respect for everyone regardless of age, position, beliefs, or ethnicity is encouraged. 
Interestingly, informants in Chandra’s (2004) study who were school principals, 
university lecturers, and cultural elders reported that they regarded themselves as 
critical persons, but affectively, they would not dare to express the results of their  
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critical analysis since the surrounding environment was not conducive to displaying 
critical comments, which could result in some internal conflicts.   
As admitted by mothers in the experimental group, the intervention group had 
acted as a support group since personal struggles to support children’s critical thinking 
development were shared by other group members. Together, they felt stronger to face a 
non-supporting atmosphere revealed by outside group members or other people from 
the community.  If similar groups of mothers or parents could be formed, the idea will 
gradually reach a wider circle and we could have enough people who would understand 
the need to raise a generation of critical persons. More importantly, by nurturing a habit 
of inquiry in children from early in life, this habit does not necessarily depend on 
schools let alone culture to thrive. Therefore, appropriate programs for parents to equip 
them in this important role should be developed. More details of such programs are now 
discussed, following the discussion on formal critical thinking programs for children, as 
both are educational considerations from the findings of this study.    
 
Educational Considerations in the Development of Critical Thinking Programs 
 
This section concerns the educational considerations in the development of critical 
thinking programs for children, parents and teachers. For critical thinking programs 
designed for children, when it should start and what should be the content are 
considered, and for the parents and teachers, the guidelines for setting up such programs 
are outlined.   
 
Critical Thinking Programs for Children 
 
Two considerations emerging from this study’s findings relate to when is the ideal time 
for young children to be introduced to critical thinking programs, and what should be 
the content of such programs.  
This thesis argues for delivering critical thinking programs to children as soon as 
they start primary school, or even better, at kindergarten or playgroup for those who can 
afford such early childhood education. Currently, most programs in critical thinking 
have as their target audience high school and college students (years 9 and above), 
however, the foundation of critical thinking is deeply rooted in much earlier years, 
before children even enter primary school, which is when the influence of parents 
provides long-term positive or negative impacts. As was shown by the decrease of  
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initiative and increase of passivity in the control group children when their mothers did 
things for them, we may wonder how long children’s right to inquire has been deprived 
by their own parents, particularly mothers, as mothers might be unaware of the long 
lasting negative impact of their behaviours on the children.  In other words, mothers 
might kill the initiative as part of their children’s inquisitive nature before it even had 
chance to grow. If this was the case, it would be futile to cultivate critical thinking when 
it is not there in the first place; by the time children reach year 9, the habit to withdraw 
instead of getting involved in lively discussions would be established. To wait to deliver 
critical thinking programs until children reach middle and high schools might be too 
late, since the seeds of critical thinking ability would have been buried before their 
being given a chance to grow.  
If we start critical thinking programs when children first enter school, two 
benefits are gained. Firstly, it provides opportunities for children without parental 
and/or cultural supports to still develop the affective or dispositional aspects of critical 
thinking. Secondly, it helps those fortunate enough to have supports from parents to 
expand their learning interest, thinking habits and skills while keep sensitizing their 
dispositional elements. Being together with people from diverse backgrounds (ethnic, 
religious, cultural, and socio-economic) provides a rich environment that offers endless 
possibilities for meaningful experiences, including being fair-minded: i.e., not anyone is 
treated above the others. One cannot be too early in providing such opportunities. In the 
Philosophy for Children critical thinking program, even opinions and arguments 
coming from slow thinkers are respected as much as those coming from more able 
thinkers, since each one is encouraged “to contribute significantly to the creation of a 
community of inquiry” (Lipman, & Sharp, 1978, p. 86). This indicates that the 
opportunity to participate in critical thinking activities is open to everyone regardless of 
age, social status, cultural and religious backgrounds as well as thinking capacity.  
As for the contents of critical thinking programs for young children, there is no 
doubt that young children benefit from learning how to express personal opinions, to 
argue with and to listen to others, to reason, to reflect and to develop other necessary 
dispositions and skills as much if not more than when these programs were offered for 
older students. Noted documents and videos from Quinn (1997) during his interactions 
with primary school students offer authentic evidence of this. Unfortunately, no such 
report is available for very young children before they start Year 1 even though Fisher 
(2005) outlined several teaching thinking programs where an embedded critical thinking 
curriculum is offered to those as young as Year 1 students.         
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Parenting Programs for Facilitating Critical Thinking in Children 
 
While mothers' important role in nurturing the development of critical thinking in very 
young children was established in this study, the fathers' role has been left unexamined. 
There were a few occasions where the fathers' role could have also been taken into 
account. During home visits, mothers from both the experimental and control groups 
admitted that there were differences between their and their husbands’ attitude towards 
child-rearing practices. At the last group meeting with the experimental group where the 
fathers were also invited to attend, many fathers expressed an intention to learn more in 
order to be better fathers. They also asked the researcher to give a review of all sessions 
previously attended by the mothers, so that they could participate more in nurturing 
their children’s development of critical thinking. Such unison of parents in rearing their 
children and nurturing their critical inquiry would no doubt provide a solid foundation 
for children’s development in any aspect.    
In this section, issues in parenting programs, not only for mothers, but also 
fathers, for facilitating critical thinking in children are examined, paying attention to the 
preparation, application, and evaluation phases of such programs. 
 
Preparation Phase 
 
The most important part of designing intervention programs is determining what and 
whose behaviours are targeted for change. Since the intervention’s objective is to 
achieve behavioural changes in parents that function as mediator variables (Cook, 2003) 
before changes in children are expected to take place, some objectives for behavioural 
changes in both the parents or mothers and the children should be specified.   
To achieve this, some identification of parents’ behaviours in terms of attitudes 
toward child-rearing and skills of parenting should take place before the start of 
intervention, and from there, the design for the intervention program can be tailored to 
achieve the objectives. What are expected to change in participants are not only skills in 
interacting with children, but an overall attitude toward the child which should become 
positive (Schaefer, 1991; Smeekens, Riksen-Walraven, & van Bakel, 2007). As 
indicated by Schaefer, changes in parents’ attitude will take longer than just changes in 
skills. The results from this study show that the increase in capacity for critical thinking 
occurred for children whose mothers had positive values of children’s uniqueness, thus  
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indicating that these mothers were more ready to facilitate their children’s critical 
thinking development. Some identification of parents’ attitudes on this issue would help 
the critical thinking program designer to adjust the contents so that the first sessions 
could be devoted to tackle this issue. To do that, the transformative approach (Cranton, 
1994) as was used in this study is considered appropriate since this approach usually 
starts with challenging personal and cultural assumptions as not all cultures are 
conducive for raising generations of critical persons, as is the case in Indonesia. The 
possibility of using a reflective dialogue approach designed specifically for parents by 
Newberger (1980) seemed appropriate and this is supported by empirical research (see 
Thomas, 1996). Like Bronfenbrenner’s (1979), Thomas’ approach assumes that when 
parents see themselves as part of the mutual systems that influence family, community 
and global relationships, they would be able to on through their process of parenting.  
 
Application Phase 
 
To be successful, the intervention should have full support from the participants and 
should be delivered within the right atmosphere. Participants’ full attendance and 
participation are expected. For the instructor, a proper understanding of the program 
should include understanding the participants’ cultural background, so that the 
discussion can be adjusted to address specific cultural issues (Hongladarom, 1999).    
As for the format of the meetings, making individual home visits in between 
each group meeting would yield additional benefit, as has been shown in the present 
study. This way, the process of how each parent struggles with the issue of being a 
critical person before internalizing and acting upon one becomes more apparent. And in 
turn, this can be used to provide necessary supports. However, this would mean extra 
efforts in preparing skilful personnel who should have the attitude of learning together 
with parents, and not of teaching or directing.  
 
Evaluation 
 
In this study, no formal written evaluation was applied, since the atmosphere for group 
discussions was that of learning together. Besides, during the first meetings, mothers 
were assured that no test would be given for mothers to fill out. This was crucial in 
order to build trust among the mothers. More importantly, this also demonstrated to the 
participants that their parenting strategies were not just right or wrong, but as mothers  
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they could serve their children better, if the spirit of learning was focused in reaching 
long-term impact. Future research may consider some other forms of evaluation in order 
to establish how participants’ conceptions undergo changes, or how they reconcile 
contradictory comments and/or actions addressed from their environment. In short, 
questions concerned with what other methods can be used to assess the transformations 
parents undergo, and what strategies work best to teach parents including understanding 
what factors could inhibit or mediate the effectiveness of programs, need to be 
addressed in programs that teach meta-parenting (Holden & Hawk, 2003).      
 
School Programs for Facilitating Critical Thinking in Children  
 
How should schools provide further development of children’s critical thinking? While 
most programs perceive critical thinking as skills which could easily be implemented 
without specifically targeting specific dispositions related to critical thinking, critical 
thinking programs, should rather be regarded as character building (Lipman, 1991; 
Siegel, 1997). An elaborated list distinguishing between dispositional and cognitive 
elements, as developed by Ennis (1987, 1991), or Facione, et al. (2000), would be 
helpful in appropriating program objectives to the developmental phase of the students 
in addition to their individual needs.    
However, the roles of teachers as facilitators or schools as communities of 
learners cannot be separated from the availability of appropriate critical thinking 
programs.  Interestingly enough, claims about the failure of schools to generate critical 
thinkers relate this condition to limited school support, including teachers, regarding the 
importance of critical thinking for their students (see for instance, Nickerson, 1988-
1989). Long before a rise in critical thinking studies and programs, Marksberry (1965) 
had provided guidelines for kindergarten teachers on how to encourage their students to 
engage in critical thinking.  In short, young children’s thinking should be channelled, 
valued and encouraged, since most often, as noted by Davis-Seaver (2000) from her 
observations, teachers are not only unaware of this but often discourage the students’ 
thinking by asking children to do what the teachers want them to do. Terms like 
“community of inquiry” (Lipman & Sharp, 1978) or “a climate of reasoned inquiry” 
(Facione, et al. 2000) have been used as platforms to encourage students to think 
critically. This means that unless teachers perceive and feel themselves to be part of 
such community of inquiry, critical thinking programs only produce futility.  A note 
from Dewey reminds teachers to protect children’s spirit of inquiry. In Dewey’s words  
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“To protect the spirit of inquiry, to keep it from becoming blasé from overexcitement, 
wooded from routine, fossilized through dogmatic instruction, or dissipated by random 
exercise upon trivial things.” (Dewey, 1909, p. 207).   
In Indonesia, schools do not usually teach creative or critical thinking 
(Munandar, 1977, 1987) even though these types of thinking are stated in the national 
curriculum (http://www.puskur.net) since obedience to authoritaty figures is expected at 
all levels of life (Chandra, 2004).  Lack of models showing practical suggestions for 
doing such programs, especially for young children is noted here. But more importantly, 
how teachers can be supportive and can perceive themselves as an essential part of such 
a community of inquiry should first be of crucial concern. To acquire this, similar 
metacognitive programs for teachers, as applied to mothers in the present study can be 
developed.  
So far, the results from this study have illuminated conceptual and 
methodological issues arising from the identification and development of critical 
thinking in very young children. Educational considerations for designing critical 
thinking programs for parents and teachers, so that together they can raise future 
generations of critical persons have also been outlined. Nevertheless, much more 
research on the topic, arising from the limitations of this study, can be suggested. This is 
the purpose of the final section.    
 
LIMITATIONS OF THE STUDY AND DIRECTIONS FOR FUTURE RESEARCH  
 
This final part of this chapter outlines some limitations of the present study, and 
suggests directions for future research.      
 
Limitations of the Study 
 
In addition to several limitations mentioned in above sections, two more aspects can be 
regarded as limitations of the study. The first relates to the longitudinal nature of the 
study. The second concerns mothers’ attitudes towards child-rearing. The explanations 
are below.   
First, as with many longitudinal and intervention studies, a drop in participants 
was experienced in this study (Aubrey, et al., 2000; Baker, Piotrkowski, & Brooks-
Gunn, 1999; Lazar, et al., 1982). Evaluations of mothers’ participation in other home 
visiting programs (Conners, Edwards, & Grant, 2007; Gomby, 1999; Gomby, Culross,  
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Behrman, 1999; Olds, & Kitzman, 1993) have revealed that the shrinkage in total 
samples occurred more in the control group where home visits were quite frequent (i.e., 
more than once every two months), and with working mothers. On the other hand, 
participants who chose to remain strongly believed that their behaviours were needed to 
change for the benefits of their children. In the present study, the sample decreased from 
39 mother-child pairs at the pre-intervention phase to 28 at the post-intervention phase 
with a retention rate of 72 %. The greatest number of drop-outs came from the control 
group, that decreased from 23 to 13 across the intervention period. Various reasons 
were offered by the control group mothers who discontinued their research participation 
and these included the sickness of their children, the birth of new babies, and the busy 
schedule of those working full time. This reflected the limited support for the research 
from the control group mothers as compared to those in the experimental group whose 
proportion for fulltime working mothers was also large, 37.5 %. Probably receiving 
actual benefits of the intervention that enhanced their understanding of mothers' role 
helped the experimental group mothers to maintain their participation throughout the 
intervention period. However, the smaller number of participants at the post-
intervention phase was compensated for by rich analyses using data from three 
instruments for the children and two for the mothers.  
Second, mothers' attitudes toward child-rearing practices were measured with 
the ASCP before the intervention took place, but unfortunately no such measurement 
was applied at the post-intervention phase. Even though changes in the mothers' 
interaction behaviours had been identified which impacted upon the children's critical 
thinking, the changes in the mothers' attitude might also have intervened in the changes 
in their interaction behaviours as indicated by the enthusiasm shown by the mothers 
from the experimental group. The results from the pre-intervention phase suggested that 
the mothers' value subscale of the ASCP correlated positively and significantly with the 
children's level of critical thinking as measured by the PCTAC. Another application of 
the ASCP at the post-intervention phase would establish whether or not the assumption 
of attitudinal change in the experimental group mothers was true.      
 
Directions for Future Research 
 
Overall, this study has shown features of very young children’s precursors of critical 
thinking, and how they developed over a ten-month period: some development came 
with maturation but mostly from the changes in approach by the mothers. Given the  
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importance of nurturing critical thinking in children from early in life, and the 
responsibility of parents in this regard, future research should be directed toward 
gaining greater insight into the nature of very young children's critical thinking. This is 
imperative for designing effective ways of developing critical thinking by focusing on 
what other factors can influence further growth. For instance, for children receiving 
parental support but entering schools with no such support, what mechanisms and 
processes they go through in order to maintain their critical thinking capacity despite 
discouraging efforts by non supportive teachers have not been reported.  
Future research should also be directed at understanding more clearly certain 
features of critical thinking, especially features that are not encouraged in certain 
cultures such as the case in Indonesia. For instance, studies on very young children’s 
initiatives, compliance, curiosity, and questioning have been carried out already (see for 
instance Lowenstein, 1994; Wood & Wood, 1985), and the implications toward 
nurturing the children’s further development of these abilities are quite well understood. 
Yet, there is not enough research directed toward examining the conditions under which 
very young children learn how to recognize logical reasoning, or how to value and to 
disagree with authority figures, even though studies on how children conflict with 
mothers have been carried out by Eisenberg (1992) and Holden (1983) among others.   
As suggested in the methodological section, replications with different settings 
are also needed: with father or other significant figures in the child’s immediate 
environment, especially to find out whether consistencies across caregivers may help 
elevating the critical thinking elements. Similar studies are also needed for a larger 
group of children so that analyses of gender, birth order, and schooling experiences are 
possible to determine what other variables influence the development of critical 
thinking, either directly or through intervening mechanisms. Applying a longer period 
of intervention and re-testing would also be helpful to find out how much time is 
needed for different elements of critical thinking (like perspective taking, recognizing 
logical consistency or other variables that showed little change across time) before 
significant changes occur across time. Given the benefits of  both the PCTAC and MCI 
as assessments of children’s critical thinking, their applications with greater numbers of 
children, both younger and older than those in this group, will help determine the 
generalisability of these assessments to wider settings.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
Considering the crucial role of mothers in this study, it will be very fruitful to 
find out what the most effective ways are to help Indonesian mothers in their parenting 
strategies.  As evident from Kağitçibaşi’s (1996) national project in Turkey, and also  
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from her observations regarding similar programs in other countries (as documented in 
Kağitçibaşi, 1992), working intensely with mothers results in significant changes in 
their interactions with their children, which in turn, can produce significant cognitive 
benefits. How ready Indonesian mothers are to engage in this kind of involvement still 
needs to be established, given parent education is still new in Indonesia and the idea of 
raising generations of critical persons is regarded as strange. More information 
regarding the optimal frequency, period, materials, etc. for such programs will be 
helpful before implementing the programs in larger populations.  
To improve the effectiveness of similar programs targeted to facilitate critical 
thinking in children, more studies are needed using participants with different 
characteristics from those in this study. This can be achieved by enlarging the circle of 
participants and including wider segments of the population. For instance, participation 
of parents with lower levels of education than Year 12, or from teachers and other 
concerned individuals from diverse cultural and belief backgrounds. This is considered 
appropriate for the Indonesian context so that a grass root movement to raise future 
generations of critical individuals can be started.     
 
EPILOGUE  
 
The present study has contributed significantly to the advancement of the field of 
critical thinking in young children by applying a holistic approach in conceptualising 
critical thinking, identifying this construct comprehensively by including both the 
dispositional and cognitive elements, and by noting its development across the 
intervention period both as a maturational aspect and as nurtured by the mothers. The 
critical role of mothers in promoting their children’s critical thinking was discussed 
based on an argument to support homes of inquiry.  
A group of concerned mothers who were empowered to be proactive for the idea 
of raising generations of critical persons might be left helpless and isolated if an 
integrative endeavour to build awareness for that idea among parents, educators, and 
other concerned individuals was not initiated. In the year 2000, with other concerned 
educators, I started a grass roots movement called YES (abbreviation of Youth 
Empowerment Station) among youth and young adults aimed at raising their critical 
awareness toward their surrounding environments, and to be proactive in preparing for 
their future.  Since 2003, several schools in various parts of Indonesia gave 
opportunities for their students to engage in our programs. In addition, several other  
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groups of concerned educators and parents also get together regularly to learn more 
through similar programs and to adopt the necessary strategies to facilitate children and 
youth becoming critical persons. The materials of the program from this present study 
have been adopted to accommodate the needs of different participants, but the basic 
transformative approach involving challenging personal, group and cultural 
assumptions is always used. To have generations of critical persons might take some 
time, but at least, the initial step and supporting conditions to accommodate this need 
have been launched.      
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APPENDIX A 
 
Compilations of critical thinking definitions and conceptualisations 
 
Adam & Hamm (1994) associate critical thinking with skills in focusing, 
information gathering, remembering, organizing, analyzing, generating, integrating, and 
evaluating. They consider critical thinking as something that "occurs when students 
construct meaning by interpreting, analyzing, and manipulating information in response 
to a problem or question that requires more than a direct, one-right-answer application 
of previously learned knowledge" (p. 16).   
 
Beyer (1988) identifies critical thinking skills as having level 2 complexity 
between information processing skills at level 3 as the most basic thinking operations 
and problem solving, decision-making, and conceptualising at level 1. There are 10 
mental operations which together constitute critical thinking. They are as the following: 
1.  Distinguishing between verifiable facts and value claims 
2.  Distinguishing relevant from irrelevant information, claims, or reasons 
3.  Determining the factual accuracy of a statement 
4.  Determining the credibility of a source 
5.  Identifying ambiguous claims or arguments 
6.  Identifying unstated assumptions 
7.  Detecting bias 
8.  Identifying logical fallacies 
9.  Recognizing logical inconsistencies in a line of reasoning 
10. 10.Determining the strength of an argument or a claim   
 
For information processing skills, the mental operations are as the following: 
1.  Recall 
2.  Translation 
3.  Interpretation 
4.  Extrapolation 
5.  Application 
6.  Analysis (compare, contrast, classify, seriate, etc.) 
7.  Synthesis 
8.  Evaluation 
9.  Reasoning (inferencing) which include inductive, deductive, and analogical 
 
Brookfield (1987) regards critical thinking as a productive and positive activity 
which is more of a process, rather than an outcome.  Critical thinking is manifested 
variedly according to the contexts in which it occurs; thus, it can be writing, talking, 
action, etc.   
The components of critical thinking are: 
1.  Identifying and challenging assumptions which is central in critical thinking.  Once 
these assumptions are ientified, the thinkers examine their accuracy and validity  
2.  Challenging the importance of context  because context influences thoughts and 
actions 
3.  Trying to imagine and explore alternatives. 
4.  Imagining and exploring alternatives which can lead to reflective skepticism. 
 
Ennis (1985) defines critical thinking as reasonable, reflective thinking that is 
focused on deciding what to believe or do.  Critical thinking involves both dispositions 
and abilities.  Note that for Ennis, dispositions come before abilities.  The list below  
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was then updated by Kennedy, Fisher & Ennis (1991).  The dispositions are as the 
following: 
1.  Seek a clear statement of the thesis or question 
2.  Seek reasons 
3.  Try to be well informed 
4.  Use credible sources and mention them 
5.  Take into account the total situation 
6.  Try to remain relevant to the main point 
7.  Keep in mind the original or basic concern 
8.  Look for alternatives 
9.  Be open-minded 
a.  Consider seriously other point of view than one’s own (“dialogical thinking”) 
b.  Reason from premises with which one disagrees-without letting the 
disagreement interfere with one’s own reasoning (“suppositional 
thinking/reasoning”) 
c.  Withhold judgment when the evidence and reasons are insufficient 
10. Take a position (and change a position) when the evidence and reasons are 
sufficient to do so. 
11. Seek as much precision as the subject permits 
12. Deal in an orderly manner with the parts of a complex whole 
13. Be sensitive to the feelings, levels of knowledge, and degree of sophistication of 
others. This last one is not a critical thinking disposition, rather, it is a social 
disposition that is desirable for a critical thinker to have.   
Kennedy, Fisher and Ennis (1991) add one more: employ one's critical thinking 
abilities.   
 
As for abilities, 12 items under 5 major groupings are listed as the following: 
 
A.  Elementary clarification which include: 
1.  Focusing on a question 
a.  Identifying or formulating a question 
b.  Identifying or formulating criteria for judging possible answers 
c.  Keeping the situation in mind 
2.  Analyzing arguments 
a.  Identifying conclusions 
b.  Identifying stated reasons 
c.  Identifying unstated reasons 
d.  Seeing similarities and differences 
e.  Identifying and handling irrelevance 
f.  Seeing the structure of an argument 
g.  Summarizing 
3.  Asking and answering questions of clarification and challenge, for example: 
a.  Why? 
b.  What is your main point? 
c.  What do you mean by … ? 
d.  What would be an example? 
e.  What would not be an example (though close to being one)? 
f.  How does that apply to this case (describe the case, which might well appear to 
be a counter-example)? 
g.  What difference does it make? 
h.  What are the facts? 
i.  Is this what you are saying: ___________?  
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j.  Would you say some more about that? 
 
B. Basic support 
4.  Judging the credibility of a source; criteria (that are often not necessary conditions): 
a.  Expertise 
b.  Lack of conflict of interest 
c.  Agreement among sources 
d.  Reputation 
e.  Use of established procedures 
f.  Known risk to reputation 
g.  Ability to give reasons 
h.  Careful habits 
5.  Observing and judging observation reports; criteria (that are often not necessary 
    conditions): 
a.  Minimal inferring involved 
b.  Short time interval between observation and report 
c.  Report by observer, rather than someone else (that is, the report is not hearsay) 
d.  Records are generally desirable.  If report is based on a record, it is generally 
best that: 
1)  The making of the record was close in time to the observation 
2)  The record was made by the observer 
3)  The record was made by the reporter 
4)  The statement was believed by the reporter, either because of a prior belief 
in its correctness or because of a belief that the observer was habitually 
correct 
e.  Corroboration 
f.  Possibility of corroboration 
g.  Conditions of good access 
h.  Competent employment of technology, if technology is useful 
i.  Satisfaction by observer (and reporter, if a different person) of credibility criteria 
 
C.  Inference    
6.  Deducing and judging deductions 
a.  Class logic- Euler circles 
b.  Conditional logic 
c.  Interpretation of statements 
1)  Negation and double negation 
2)  Necessary and sufficient conditions 
3)  Other logical words: “only,” “if and only if,” “or,” “some,” “unless,” “not 
both,” and so on 
7.  Inducing and judging inductions 
a.  Generalizing 
1)  Typicality of data: limitation of coverage 
2)  Sampling 
3)  Tables and graphs 
b.  Inferring explanatory conclusions and hypotheses  
1)  Types of explanatory conclusions and hypotheses 
a)  Causal claims 
b)  Claims about the beliefs and attitudes of people 
c)  Interpretations of authors’ intended meanings 
d)  Historical claims that certain things happened 
e)  Reported definitions (see also 9b1a)  
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f)  Claims that something is an unstated reason or unstated conclusion 
2)  Investigating 
a)  Designing experiments, including planning to control variables 
b)  Seeking evidence and counterevidence 
c)  Seeking other possible explanations 
3)  Criteria: Given reasonable assumptions, 
a)  The proposed conclusion would explain the evidence (essential) 
b)  The proposed conclusion is consistent with known facts (essential) 
c)  Competitive alternative conclusions are inconsistent with known facts 
(essential) 
d)  The proposed conclusion seems plausible (desirable) 
8.  Making and judging value judgments 
a.  Background facts 
b.  Consequences 
c.  Prima facie application of acceptable principles 
d.  Considering alternatives 
e.  Balancing, weighting, and deciding     
 
D.   Advanced clarification: 
9.  Defining terms and judging definitions; three dimensions: 
a.  Form 
1)  Synonym 
2)  Classification 
3)  Range 
4)  Equivalent expression 
5)  Operational 
6)  Example and nonexample 
b.  Definitional strategy 
1)  Acts 
a)  Report a meaning ("reported definition") 
b)  Stipulate a meaning   ("stipulative definition") 
c)  Express a position on an issue/positional (including “programmatic” and 
“persuasive” definition) 
2)  Identifying and handling equivocation 
a)  Attention to the context 
b)  Possible types of response: 
I.  “The definition is just wrong” (the simplest type of response) 
II.  Reduction to absurdity: “According to that definition, there is an 
outlandish result” 
III.  Considering alternative interpretations: “On this interpretation, there 
is this problem; on that interpretation, there is that problem.  These 
are the only plausible interpretations”  
IV.  Establishing that there are two meanings of a key term, and a shift in 
meaning from one to the other 
V.  Swallowing the special meaning 
c.  Content 
10. Identifying assumptions 
a.  Unstated reasons 
b.  Needed assumptions: argument reconstruction 
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E.   Strategy and tactics 
11. Deciding on an action 
a.  Define the problem 
b.  Select criteria to judge possible solutions  
c.  Formulate alternative solutions 
d.  Tentatively decide what to do 
e.  Review, taking into account the total situation, and decide 
f.  Monitor the implementation 
12. Interacting with others 
a.  Employing and reacting  to “fallacy” labels (including) 
1)  Circularity 
2)  Appeal to authority 
3)  Bandwagon 
4)  Glittering term 
5)  Namecalling 
6)  Slippery slope 
7)  Post hoc 
8)  Non sequitur  
9)  Ad hominem 
10) Affirming the consequent 
11) Denying the antecedent 
12) Conversion 
13) Begging the question 
14) Either-or 
15) Vagueness 
16) Equivocation 
17) Straw person 
18) Appeal to tradition 
19) Argument from analogy 
20) Hypothetical question 
21) Oversimplication 
22) Irrelevance 
b.  Logical strategies 
c.  Rhetorical strategies 
d.  Presenting a position, oral or written (argumentation) 
1)  Aiming at a particular audience and keeping it in mind 
2)  Organizing (common type: main point, clarification, reasons, alternatives, 
attempt to rebut prospective challenges, summary-including repeat of the 
main point) 
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Facione, Facione, and Giancarlo (2000) include the following as critical thinking 
skills, critical thinking dispositions, and bad thinking habits: 
 
Critical thinking skills 
(cognitive processes 
which reflect the 
characteristics of 
induction and 
deduction) 
Critical thinking 
dispositions 
Bad thinking habits 
1.  Analysis 
2.  Inference 
3.  Explanation 
4.  Evaluation 
5.  Self-regulation 
6.  Interpretation 
 
1.  Truth-seeking 
2.  Open-mindedness 
3.  Analyticity 
4.  Systematicity 
5.  Self-confidence 
6.  Inquisitiveness 
7.  Maturity of 
judgements  
1.  Intellectually 
dishonest 
2.  intolerant 
3.  Inattentive 
4.  Haphazard 
5.  Mistrustful of reason 
6.  Indifferent 
7.  Simplistic 
  
Fisher (1998) compares ordinary thinking to good thinking and the summaries 
are shown below:  
 
Ordinary thinking  Critical thinking/reasoning 
Guessing 
Preferring 
Grouping 
Believing 
Inferring 
Associating concepts 
Noting relationships 
Supposing 
Offering opinions without reasons 
Making judgments without criteria 
Estimating 
Evaluating 
Classifying 
Assuming 
Inferring logically 
Grasping principles 
Noting relationships among other 
relationships 
Hypothesizing 
Offering opinions with reasons 
Making judgments with criteria 
 
 
Hudgins and colleagues  (Hudgins & Edelman, 1986; 1988; Hudgins, Riesenmy, 
Ebel, & Edelman, 1989; Riesenmy, Mitchell, Hudgins, & Ebel, 1991) conceptualize 
critical thinking in 9- and 10-year old children as consists of three intellectual skills: 
1.  Task definition that helps the child to assemble and to organize the information 
given in a problem into a productive plan or strategy.  If the thinker fails to define 
the task, s/he would have difficulty understanding how s/he could progress toward a 
solution.  If the thinker defines the task incorrectly, some productive thinking might 
ensue, but it will not be directed toward the appropriate end.   
2.  Strategy formulation that is a natural sequel to the definition of the task and is what 
the learner does  when he or she tries to find a solution  using  whatever sources s/he 
could find. 
3.  Monitoring that is a matter of the thinker bearing in mind the goal toward which he 
or she is working, periodically reconsidering whether the processes of thinking 
should continue to be directed toward the appropriate task. 
 
The motivational component of critical thinking composed of spontaneity and 
independent.  Spontaneity refers to the fact that the thinker responds to the presence of a  
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problem by invoking the series of previously described intellectual skills. Independence 
means that this cognitive activity occurs without reliance upon signals or promptings or 
urgings from an external authority such as the teacher (or in my study, the mother).   
 
Kurfiss  (1988) refers to critical thinking as “ … an investigation whose purpose 
is to explore a situation, phenomenon, question, or problem to arrive at a hypothesis or 
conclusion about it that integrates all available information and that can therefore be 
convincingly justified” (Kurfiss, 1988, p. 2).  
 
For Kurfiss, critical thinking is a rational response to question that cannot be answered 
definitively and for which all the relevant information may not be available. In critical 
thinking, all assumptions are open to question, divergent views are aggressively sought, 
and the inquiry is not biased in favor of a particular outcome. The outcomes of a critical 
inquiry are twofold: a conclusion (or hypothesis) and the justification offered in support 
of it. These outcomes are usually set forth in the form of an argument, defined as "the 
sequence of interlinked claims and reasons that, between them, establish the content and 
force of the position for which a particular speaker is arguing." The need for 
justification arises from the ill-defined nature of problems to which the term "critical 
thinking" generally applies. Because conclusions cannot be tested (as they can be in 
problem solving), the arguer must demonstrate their plausibility by offering supporting 
reasons. The quality of the inquiry depends on the degree to which the inquirers are able 
to set aside preconceptions and remain open to new information or plausible 
counterarguments.   
 
For Lipman (1991), a critical thinker is "... one who is appropriately moved by 
appropriate reasons " (p. 128).  He argues that critical thinking is a “skillful, responsible 
thinking that facilitates good judgment because it relies upon criteria, is self-correcting, 
and is sensitive to context” (p. 116).  Critical thinking employs criteria and can be 
assessed by appeal to criteria. A criterion is “a rule or principle utilized in the making of 
judgments.”  (p. 40).  Criteria are reasons that are reliable, and have a high level of 
acceptance and respect in the community of inquiry.   Lipman (1991, 1993) considers 
critical thinking as higher-order thinking together with creative thinking.  The 
differences between them are as follow: critical thinking is sensitive to context while 
creative thinking is governed by context, thus more holistic; critical thinking is self-
correcting based on the desire to achieve improvement while creative thinking is self-
transcending; critical thinking is guided by singular criteria in harmony, e.g. truth, 
concsistency while creative thinking is guided by multiple criteria in opposition e.g., 
life versus art.    However, both types of thinking are conducive to practical 
applications.  If critical thinking involves reasoning and critical judgement, creative 
thinking involves craft, artistry, and creative judgement. 
 
Marshall, de Reuck & Lake (1997) identify certain skills and attitudes that are 
associated with critical thinking.  Among the skills are: 
1. recognizing and assessing arguments (i.e., reasons for some thesis, conclusions, or 
    point of view) 
2. distinguishing between kinds of arguments (e.g. deductive and inductive arguments) 
3. distinguishing between facts and values 
4. identifying and challenging underlying assumptions 
5. clarifying the meaning of terms (i.e., giving and assessing definitions) 
6. recognizing and assessing generalisations 
7. recognizing and assessing predictions 
8. recognizing and assessing causal claims  
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9. recognizing and assessing alternative points of view 
 
Among the attitudes are: 
1. open mindedness (i.e., a willingness to consider alternative points of view) 
2. flexibility (i.e., a willingness to change one's view in light of counter evidence) 
3. persistence (i.e., a willingness to follow a line of reasoning to its conclusion) 
4. interpersonal sensitivity (i.e., a respect for the opinions of others) 
5. intercultural sensitivity (i.e., a respect for cultural, geographic, or socio-economic 
    differences in people's points of view).   
 
Presseisen (1985) distinguishes between basic processes and complex processes 
of thinking.   
The basic processes include: 
1. causation - establishing cause and effect, assessment:  
    - predictions 
    - inferences 
    - judgments 
    - evaluations 
2. transformations - relating known to unknown characteristics, creating meanings: 
    - analogies 
    - metaphors 
    - logical inductions 
3. relationships - detecting regular operations: 
    - parts and wholes, patterns 
    - analysis and synthesis 
    - sequences and order 
    - logical deductions 
4. classifications-determining common qualities: 
    - similarities and differences 
    - grouping and sorting, comparisons 
    - either/or distinctions 
5. qualifications-finding unique characteristics: 
    - units of basic identity 
    - definitions, facts 
    - problem/task recognition 
 
For the complex processes, Presseisen  follows Cohen (1971) who regards critical 
thinking as one of four higher-order or complex thinking processes and is used to: 
1. analyze arguments and generate insight into particular meanings and interpretations 
2. develop cohesive, logical patterns and understand assumptions and biases underlying 
    particular positions 
3.  attain a credible, concise, and convincing style of presentation.   
 
The other complex thinking processes are problem solving, decision making, and 
creative thinking.   
Problem solving is: 
1. resolve a known or defined difficulty 
2. assemble facts about the difficulty and determine additional information needed 
3. infer or suggest alternate solutions and test them for appropriateness 
4. potentially reduce to simpler levels of explanation and eliminate discrepancies 
5. provide solution checks for generalizable value 
Decision making is:  
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1. choose a best response among several options 
2. assemble information needed in a topic area 
3. compare advantages and disadvantages of alternative approahes 
4. determine what additional information is required 
5. judge the most effective response and be able to justify it 
Creative thinking is using the basic thinking processes to develop or invent novel, 
aesthetic, constructive ideas or products, related to percepts as well as concepts, and 
stressing the intuitive aspects of thinking as much as the rational.  The emphasis is on 
using known information or material to generate the possible, as well as to elaborate on 
the thinker's original perspective.   
The complex processes are macro-process strategies that are based on the underlying 
essential skills.  It is important for young learners to develop competence during the 
early years of schooling and subsequently are introduced to the more complex specific 
content matter.    
 
Siegel (1988) defines as "one who is appropriately moved by appropriate 
reasons... Critical thinking is best conceived, consequently, as the educational cognate 
of rationality: critical thinking involves bringing to bear all matters relevant to the 
nationality of belief and action.” (p. 32) Whether one assesses claims, makes 
judgements, evaluates procedures, or contemplates alternative actions, the critical 
thinker always seeks reasons on which to base his or her assessments, judgements, and 
actions.  Siegel (1988) also emphasizes one's commitment to principles since principles 
are seen as determining the relevance and strength of reasons.   
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APPENDIX B 1 
 
Invitation to Participate in Research 
 
 
Dear Parents,  
 
My name is Julia Suleeman Chandra and I am a PhD student in the School of Education at Murdoch 
University.  I am undertaking  a study of critical thinking in 4- and 5-year olds children and its 
manifestation in daily routines and activities.  I am interested to assess the influence that environment 
especially mothers have on the development of their children’s critical thinking.   
 
I am inviting you as a mother and your child of those ages to participate in this study.  We will have a 
monthly meeting for a period of six months to discuss the way your child manifest his or her critical 
thinking.  Each monthly meeting will last for approximately three hours and will be held as a group 
discussion with other mothers.  These meetings will be audiotaped and videotaped for ease and accuracy 
of recording information.   Your child will be videotaped while he or she plays alone, interacts with you , 
and performs some activities.  The videotaping sessions will also be taken monthly in your home 
environment and will last for approximately one hour.  
 
If you volunteer to participate in this study the commitment asked of you is: 
1. That you attend the monthly group discussion. 
2. That you allow my colleagues and me to visit you and your child monthly  to take the 
     videotaping sessions. 
 
Confidentiality 
All names will remain confidential; names that arise on the transcript of the discussion will be replaced 
with a code, for example, P 1( parent 1), P2, and so forth.  All tapes (audio and video) will be stored 
securely. My supervisor, Dr Irene Styles and Dr Simone Volet will have access to transcribed 
(anonymous) data as required.  Transcribed data will be stored safely for at least five years following the 
completion of the study after which it may be destryed.  The results of the study may be presented at a 
conference and a copy of the thesis will be kept in the School of Education. 
 
Risks and Discomfort 
There are no risks involved in this study.  No negative feedback will be given to you or your child in 
regard to the information disclosed. 
 
Review 
This research has been reviewed by staffs at Murdoch University and will continue to be monitored from 
a scientific and ethical viewpoint. 
 
Refusal or Withdrawal 
You may refuse to participate in this study.  If you do consent to this study you have the right to withdraw 
at any time without giving a reason and without prejudice.  If you decide to withdraw please let me know 
and any information that you and your child have provided will be destroyed.   
 
If you have any questions about this project please feel free to contact me at 786-3520 (office) or 475-
0050 (home).   
 
If you are willing to participate, please return the attached consent form to me.  Please keep the 
information sheet for your own records. 
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APPENDIX B 2 
 
Consent Form 
 
 
Title of Project: Young children’s critical thinking 
Principal Investigator: Julis Suleeman Chandra, PhD student, School of Education, Murdoch University   
Tel. 786-3520 (day)  and 475-0050 (evening) 
Supervisors: Dr Irene Styles, Senior Lecturer, School of Education, Murdoch University 
Dr Simone Volet, Dean of School of Education, Murdoch University 
 
I ___________________________________________  
 
and my child __________________________________ age ___________years/months 
 
voluntarily consent to participate in this study. 
 
I understand the purpose of this study and how I will be expected to participate. I have read the 
information and any questions I have asked have been answered to my satisfcation.  I understand that 
confidentiality will be preserved at all times, and that I may withdraw from the study at any time without 
prejudice.  I also give permission for any results to be used in a research paper or presentation. 
 
I have indicated the following times most convenient for me to attend the group discussion. 
During the school day:           morning            afternoon              evening 
Day preference   : Monday     Tuesday      Wednesday      Thursday       Friday     Saturday 
 
 
Signature ___________________________________________ Date _______________ 
 
You can contact me at the following address: ___________________________________ 
 
___________________________________________________Phone_______________ 
 
 
Researcher’s signature _________________________________Date _______________ 
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APPENDIX B 3   
 
Procedures for Precursors of Critical Thinking Assessment for Children and Mother-Child Interactions and references for critical thinking 
aspects    
 
 
PCTAC 
subtests  
Task procedure  Critical thinking cognitive aspects and 
their references 
How  critical thinking cognitive 
aspects are labeled in the present 
study 
1. Observation-comparison (Ennis, 
    1987, ability point 5; Fisher, 1998, 
     point 7; Presseisen, point 4) 
 
2. Inductive/deductive reasoning 
    (Beyer, 1988, point 9; Lipman,  
    1991; 1993) 
 1. Learning 
3. Predicting/ estimating/guessing   
    (Fisher, point 1;Presseisen, 1985, 
    point 1) for floating and sinking 
    objects (Inhelder & Piaget, 1964) 
2. Predicting 
1 – Floating 
 objects 
1.  The Experimenter shows the child 
that several objects can either  float 
or sink in the water bucket. The 
Experimenter does not explain why 
the objects can float or sink. It is 
expected that the child can figure it 
out by him/herself.   
2.  The child is then shown an array of 
objects which s/he has to indicate/ 
predict, which ones will float, 
which will sink and explain why.  
The prediction is to be expressed 
before that particular object is put 
into water. 
 
Assumptions: 
As the child can observe whether 
his/her prediction is true by having the 
objects put into water, it is expected 
that the his/her prediction is getting 
better toward the end of the trial. 
4. Offering opinions with reasons  
    (Fisher, point 9; Lipman) 
 
 
 
 
 
3. Performance authentication 
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PCTAC 
subtests 
Task procedure  Critical thinking cognitive aspects 
and their references 
How  critical thinking cognitive 
aspects are labeled in the present 
study 
1.  Categorization (Fisher, point 3; 
     Presseisen, points 3 and 4) or 
     classification (Inhelder & Piaget, 
    1964) 
1. Categorizing  
2. Attribute identification  2. Attribute identification (Inhelder & 
    Piaget, 1964) 
 
3. Applying attribute identification 
3. Inductive/deductive reasoning 
    (Beyer, 1988, point 9; Lipman, 
    1991; 1993) 
4. Performance authentication 
2 - Button 
categorization 
1.  The child is shown buttons of  varying 
sizes and colours.   
2.  The child is asked to classify all buttons 
in any way s/he likes. 
3.  The child then has to explain why s/he 
classifies that way. 
4.  After the child finishes the groupings, the 
Exp. changes the groupings and tells the 
child that it is then a much more beautiful 
groupings of buttons.  The point is to 
persuade the child to change his/her 
mind: If the child has already shown 
some type of groupings according to 
colour or size or both colour and size,  
the Exp can just does whatever 
groupings  the Exp. wants to and tells the 
child that it is a better and colourful 
grouping with everything included; 
however, if the child has not shown any 
type of groupings, neither according to 
size nor colour, then the Exp. put all 
buttons in groupings according to first 
colour and then size. 
5. The child is asked whether s/he likes the 
Exp's groupings and to explain why s/he 
likes or doesn't like it. 
6. The child is asked whether s/he wants to 
change her/his groupings to be similar to 
that of the Exp's and to explain why s/he 
wants or doesn't want to do that. 
4. Analysing argument (Brookfield,  
    1987, point 1; Ennis, ability point 
     2; Presseisen critical thinking 1) 
5. Adult modelling 
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PCTAC 
subtests 
Task procedure  Critical thinking cognitive aspects and 
their references 
How  critical thinking cognitive 
aspects are labeled in the present 
study 
1. Seriation (Inhelder & Piaget, 
    1964) 
 
1. Ordering 
2. Attribute identification  2. Attribute identification (Inhelder & 
    Piaget, 1964) 
 
3. Applying attribute idenitification 
3. Inductive/deductive reasoning 
    (Beyer, 1988, point 9; Lipman, 
    1991; 1993) 
4. Performance authentication 
Subtest 3 - 
Button ordering 
Basically the same as  in subtest 2, except 
the child is asked to put the buttons in order. 
1. The child is shown the same   buttons as 
in subtest 2 
2. The child is then asked to put all buttons 
in an array or order in anyway s/he likes 
3. S/he has to explain why s/he orders that 
way. 
4. After the child finishes putting all buttons 
in order, the Exp. changes the order and 
tells the child that it is then a much more 
beautiful order of buttons.  The point is to 
persuade the child to change his/her 
mind: If the child has already shown 
some type of order according to color or 
size or both color and size,  the Exp can 
just does whatever order the Exp. wants 
to; however, if the child has not shown 
any type of order, neither according to 
size nor color, the Exp. put all buttons in 
an array according to first color and then 
size. 
5. The child is then asked whether s/he likes 
the Exp's order and to explain why s/he 
likes or doesn't like it. 
6. The child is asked whether s/he wants to 
change her/his order to be similar to that 
of the Exp's and to explain why s/he 
wants or does not want to do that. 
4. Analysing argument (Brookfield,  
    1987, point 1; Ennis, ability point 
     2; Presseisen critical thinking 1) 
5. Adult modeling 
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PCTAC 
subtests 
Task procedure  Critical thinking cognitive aspects and 
their references 
How  critical thinking cognitive 
aspects are labeled in the present 
study 
1. Identifying relevant and irrelevant   
    information (Ennis, ability point 
   10) 
 
1.  Learning 
2. Perceiving a reasonable and 
    unreasonable inferences- 
    recognizing logical 
    inconsistencies in a line of 
    reasoning (Beyer, point 9; Fisher,  
    point 5) 
 
3. Analysing argument (Brookfield, 
   1987, point 1; Ennis, ability point 
    2; Presseisen, critical thinking 
    point 1) 
 
2. Make-believe reasoning, part of 
    recognizing logical consistency 
Subtest 4  1.  The child is read a make-believe 
      story 
2.  S/he needs to indicate what the 
     character in that story would do, then 
     explain why it is so. 
3.  Continued with the rest of the stories. 
 
Introduction:    
Last night I had a dream, a funny dream.  In 
my dream I met Mickey Mouse.  In his 
place funny things happened, not like the 
way things are here.  In Mickey’s place, a 
cat would bark instead of miauw.  There the 
fish were hanging on the trees instead of 
swimming around in a pond.  Everything 
there is different from the way things are 
here.  
 
1. In Mickey’s place, when anyone is full, 
she asks for more food.  One day Mickey 
feels full.  If  Mickey feels full, will he ask 
for food?  (After the child gives an answer, 
Experimenter continues with probing to find 
out why the child answers that way) Why 
does Mickey ask for food?  Or Why does 
not Mickey ask for food?  
 
4. Offering opinions with reasons 
    (Fisher, point 9; Lipman) 
3. Verbal authentication 
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PCTAC 
subtests 
Task procedure 
Subtest 5 - 
Perspective 
taking 
1.  The child is read a story which s/he 
     herself/himself becomes one of the 
     characters 
2.  Then s/he is asked some questions 
     about that story. 
Critical thinking cognitive aspects and 
their references 
How  critical thinking cognitive 
aspects are labeled in the present 
study 
1. Perceiving a reasonable and 
    unreasonable inferences-  
    recognizing logical  
    inconsistencies in a line of 
    reasoning (Beyer, point 9; Fisher, 
    point 5) 
 
1. Recognizing logical consistency 
2. Identifying relevant and irrelevant 
    Information (Ennis, ability point 
    10) 
 
2. Information identification 
3. Perspective taking (explain and 
    predict people's behaviour) 
    (Ennis, ability 7) 
3. Perspective taking 
4. Determining the credibility of a 
    source (Beyer, point 4) 
 
4. Source credibility (Part of 
     perspective taking) 
5. Analysing argument (Brookfield, 
    point 1; Ennis, ability point 2; 
    Presseisen, critical thinking 
    point 1) 
 
 
Story 1  Story 1:  Playing with a friend 
One day you are playing  with your friend 
Mira/Dony  (adjust the name to the gender of 
the child). You bring your favourite doll/ball 
and both of you play by a dirty pond.  
Accidentally, your doll/ball fall into the pond.  
When you finally take it out, you notice that 
the doll/ball is very dirty and smells really 
bad.  Mira/Dony  suggests to put the doll/ball 
under the sun, let it dry by itself, then both of 
you can play again with the doll/ball.  But you 
remember your mother once said, that 
anything dirty has to be washed with soap and 
water to get clean again. 
 
Questions: 
What  should you do, following Mira/Dony or 
your mother? (Probing: To let the doll/ball 
dry by itself, or to wash it so it gets clean?) 
Why do you that?  
(For a child  following the friend’s suggestion)  
Do you want to play with the doll/ball again 
when it gets dry?  Will it smell? Will your 
hand not be dirty when you play with it 
again?  Why?  Why don’t you wash it as your 
mother said? 
(For a child  following mother’s advice) Do 
you want to play with the doll/ball again when 
it gets dry?  Will it smell? Will your hand not 
be dirty when you play with it again?  Why?  
Why don’t you dry it under the sun as your 
friend said?  6. Offering opinions with reasons 
    (Fisher, point 9; Lipman) 
5. Verbal authentication 
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PCTAC 
subtests 
Task procedure  Critical thinking cognitive aspects and 
their references 
How  critical thinking cognitive 
aspects are labeled in the present 
study 
1. Perceiving a reasonable and 
    unreasonable inferences-  
    recognizing logical  
    inconsistencies in a line of 
    reasoning (Beyer, point 9; Fisher, 
    point 5) 
 
1. Recognizing logical consistency 
2. Identifying relevant and irrelevant 
    Information (Ennis, ability point 
    10) 
 
2. Information identification 
3. Perspective taking (explain and 
    predict people's behaviour) 
    (Ennis, ability 7) 
3. Perspective taking 
4. Generating divergent production 
    (Presseisen, creative thinking) 
4. Creativity  
5. Analysing argument (Brookfield, 
    point 1; Ennis, ability point 2; 
    Presseisen, critical thinking 
    point 1) 
 
Story 2  Story 2: A friend’s birthday 
Tomorrow your friend Ferdi will have a 
birthday.  He invites you to come to his house 
to have a birthday party.  Ferdi said that a 
clown will also come to his party. So far you 
are planning to come to Ferdi’s house with 
your mother. 
 
Questions: 
If you were coming to Ferdi’s house, to 
whom should you say happy birthday, to Ferdi 
or to the clown? Why? Who will get a 
birthday present, Ferdi or you? Why? 
If the clown gives away balloons, who will 
better get the balloons, you or your mother? 
Why? 
What kind of presents will be good to give to 
someone having a birthday? 
6. Offering opinions with reasons 
    (Fisher, point 9; Lipman) 
5. Verbal authentication 
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PCTAC 
subtests 
Task procedure  Critical thinking cognitive aspects and 
their references 
How  critical thinking cognitive 
aspects are labeled in the present 
study 
1. Perceiving a reasonable and 
    unreasonable inferences-  
    recognizing logical  
    inconsistencies in a line of 
    reasoning (Beyer, point 9; Fisher, 
    point 5) 
 
1. Recognizing logical consistency 
2. Identifying relevant and irrelevant 
    Information (Ennis, ability point 
    10) 
 
2. Information identification 
3. Perspective taking (explain and 
    predict people's behaviour) 
    (Ennis, ability 7) 
3. Perspective taking 
4. Moral judgement (Smetana, 
    Schlagman, & Adams, 1993) 
4. Moral reasoning 
5. Analysing argument (Brookfield, 
    point 1; Ennis, ability point 2; 
    Presseisen, critical thinking 
    point 1) 
 
Story 3  Story 3: A broken bear 
One day you are playing with Nani/Nano 
(adjust the name to the child’s gender). You 
are bringing along your dear teddy bear, 
while Nani/Nano brings wooden blocks to 
build a house.  When both of you were 
playing together, Nani/Nano pulls your teddy 
bear’s head apart from his body.   
 
Questions: 
Who makes the teddy bear lost its head, you 
or Nani/Nano? What should be done to make 
the teddy bear gets its head back, buying a 
new teddy bear or put the head back to the 
place where it belongs? What should 
Nani/Nano do to you? Why? What you 
should do, stop playing with Nani/Nano, or 
break the wooden blocks that belong to Nani/ 
Nano? Why? Do you still want to play with 
Nani/Nano? Why? 
6. Offering opinions with reasons 
    (Fisher, point 9; Lipman) 
5. Verbal authentication 
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MCI task procedure  Critical thinking cognitive aspects and their references  How  critical thinking cognitive aspects are labeled in 
the present study 
1. Questioning (Wood & Wood, 1983) 
 
1. Questioning 
2.  Strategy formulation (Hudgins & colleagues, 
     intellectual skills point 3) 
 
2. Stepwise processing as a part of independence 
3.  Evaluating (Facione, et al., evaluation; Hudgins & 
     colleagues, monitoring) and disagreeing 
3. Valuing as part of evaluating 
Critical thinking affective aspects and their  references  How  critical thinking affective aspects are labeled in 
the present study 
1. Initiative (Hudgins & colleagues, independence;   
    Lowenstein, 1994; Marksberry, 1965) 
 
2. Spontaneity [Hudgins & colleagues (Hudgins & 
    Edelman, 1986, 1988; Hudgins, et al, 1989; 
   Riesenmy, et al, 1991, motivation)] 
1. Initiative 
  
3. a. Independence (Hudgins & colleagues, 
       motivational component)  
    b.Take a position ( Ennis, disposition point 10) 
 
2. Disagreeing 
4. Interest (Facione, et al, disposition point 6) 
 
5. Persistent (Ennis,disposition 7; Marshall, de Reuck, 
    & Lake, 1997, attitude point 2)                 
 
3. Task-related 
Affective aspects indicating lack of critical thinking and 
their references  
How they are labeled in the present study 
1.  Passivity 
 
1.  Dependence (Hudgins & colleagues, motivational 
     component)  
2. Asking for help 
 
2. Distraction (Ennis, disposition point 7) 
 
3.  Boredom (Hudgins & colleagues, Motivation)    
 
Mother was asked to teach her 
child how to complete five 
different puzzles of three pieces 
each, so that the child would be 
able to accomplish on his or her 
own  
4. Giving-up (Facione, Facione, & Gioncarlo, 2000, 
    disposition point 5; Marshall, et al., attitude point 3)      
3. Off-task related 
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Scoring manual for Precursors of Critical Thinking Assessment for Children  
 
 
SUBTEST 1  
FLOATING OBJECTS 
 
 
SUBTEST 2 
BUTTON CATEGORIZING 
SUBTEST 3 
BUTTON ORDERINGS 
SUBTEST 4 
MAKE-BELIEVE  
SUBTEST 5 
PERSPECTIVE TAKING 
11. Correctness 1
1  
correct = 1 
incorrect = 0 
 
 
Note: Every object is scored; final 
score is total scores divided by the 
number of objects 
21. Categorizing: 
Results in: 
three/more groups = 2 
two groups = 1 
one/no group = 0 
 
 
 
31. Orderings: 
Results in: 
three/more orderings = 2 
two orderings = 1 
random/no clear ordering = 1 
41. Correctness 2: 
according to make believe 
reasoning = 2 
any answer = 1 
no answer = 0  
 
Note: Every answer is scored; 
final score is the average 
 
Story 1: 
51.  Identifying relevant 
information: 
511. Information identification 1:   
show evidence of  identifying 
what happened to the toy = 1 
no evidence = 0 
 
512. Information identification 2:   
show evidence of identifying 
what is in mother’s or friend’s 
advice = 1 
no evidence = 0 
    Categorization
2:  
Average of 21 and 31 
   
12. Authentication 1: 
good reason why an object floats 
or sinks = 2 
any reason = 1 
no reason = 0  
 
Note: Every object is scored; final 
score is total scores divided by the 
number of objects 
 
22. Attribute identification 1: 
 Uses: 
 two attributes = 2 
 one attribute = 1 
 no attribute = 0 
32. Attribute identification 2 
Uses: 
two attributes = 2 
one attribute = 1 
no attribute = 0 
42. Authentication 5 : 
according to make believe 
reasoning = 2 
according to common believe = 
1 
no reason = 0 
 
52. Authentication 6 
good reason to follow mother's 
advice = 2 
good reason to follow friend's 
advice = 1 
no reason = 0 
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SUBTEST 1  
FLOATING OBJECTS 
 
SUBTEST 2 
BUTTON CATEGORIZING 
SUBTEST 3 
BUTTON ORDERINGS 
SUBTEST 4 
MAKE-BELIEVE 
SUBTEST 5 
PERSPECTIVE TAKING 
13. Learning from immediate 
experience 1: 
show evidence of learning across 
trials = 1 
no evidence = 0 
 
23. Applying attribute identification 
1: 
applying to all buttons = 2 
inconsistent rules = 1 
no clear application of attribute = 0 
33. Applying attribute 
identification 2: 
applying  to all buttons = 2 
inconsistent rules = 1 
no clear application of attribute = 
0 
 
43. Learning from immediate 
experience 2: 
show evidence of learning 
across 4 make believe stories 
= 1 
no evidence = 0 
 
53. Determining source's credibility 
(= Perspective taking 1):  referring 
to source's credibility = 1 
no referring = 0 
    Attribute identification: 
Average of 22 and 32 
 
 
 
   
    Applying attribute identification: 
Average of 23 and 33 
 
 
   
Prediction: 
Average of 11 and 12  
 
 
 
   
 
 
   
  24. Authentication 2: 
according to attribute identification  
= 2 
any other reason = 1 
no stated reason = 0 
34. Authentication 3: 
according to attribute 
identification = 2  
any other reason = 1 
no stated reason = 0 
Make believe reasoning: 
Average of 41 and 42 
Story 2 : 
54. Identifying relevant information: 
541. Information identification 3:  
show evidence for identifying whose 
birthday it is = 1 
no evidence = 0 
 
542. Information identification 4:  
show evidence for identifying who 
else is in the birthday party = 1 
no evidence = 0 
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SUBTEST 1  
FLOATING OBJECTS 
 
SUBTEST 2 
BUTTON CATEGORIZING 
SUBTEST 3 
BUTTON ORDERINGS 
SUBTEST 4 
MAKE-BELIEVE 
SUBTEST 5 
PERSPECTIVE TAKING 
      Learning: 
Average of 13 and 43 
 
  25. Modelling after adults: 
better categorization = 2 
no expressed need for modelling = 1 
no modelling = 0 
35. Modelling after adults: 
better categorization = 2 
no expressed need for modelling = 1 
no modeling = 0 
  55. Recognizing logical consistencies 
in reasoning: 
551. Recognizing logical 
consistencies 1:  
show evidence for recognizing who 
should receive a present = 1 
no evidence = 0 
 
    Adult modeling: 
Average of 25 and 35 
 
 
 
   
  26. Authentication 4:  
better categorization = 1 
complying to authority = 0 
36. Authentication 4: 
better categorization = 1 
complying to authority = 0 
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SUBTEST 1  
FLOATING OBJECTS 
 
SUBTEST 2 
BUTTON CATEGORIZING 
SUBTEST 3 
BUTTON ORDERINGS 
SUBTEST 4 
MAKE-BELIEVE 
SUBTEST 5 
PERSPECTIVE TAKING 
        552. Recognizing logical 
consistencies 2:  
show evidence for recognizing 
who should receive a balloon = 
1,  
no evidence = 0 
        56. Authentication: 
561. Authentication 7:  
for any good reason to 
congratulate = 2 
for any other reason = 1 
no reason = 0 
 
562. Authentication 8:  
for any good reason to give a 
present = 2 
for any other reason = 1 
no reason = 0 
        563. Authentication 9:  
for any good reason to  receive 
a balloon = 2  
for any other reason = 1 
no reason = 0 
    Performance authentication: 
Average of 12, 24, 34, 26, and 36 
 
 
   
        57. Creativity: 
571. Creativity 1:  
for more than 6 gifts mentioned 
= 2 
for 3-5 gifts mentioned = 1  
no gift = 0 
 
572. Creativity 2:  
any indication for appropriating 
the gift according to gender 
recipient = 1 
no such indication = 0 
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SUBTEST 1  
FLOATING OBJECTS 
 
SUBTEST 2 
BUTTON CATEGORIZING 
SUBTEST 3 
BUTTON ORDERINGS 
SUBTEST 4 
MAKE-BELIEVE 
SUBTEST 5 
PERSPECTIVE TAKING 
        Story 3: 
58. Identifying relevant 
information 5: 
show evidence for identifying 
who broke the toy = 1 
no evidence = 0 
        59. Authentication 10: 
for every good reason to buy or 
sew= 2 
for any other reason = 1 
no reason = 0 
 
        591. Perspective taking: 
5911. Perspective Taking 1: 
identification of friend's feeling 
= 1 
no identification = 0 
5912. Perspective Taking 2: 
explanation for that feeling 
identification = 1  
no explanation = 0 
        5913. Perspective Taking 3: 
what the friend should do to 
make up = 1 
no explanation = 0 
 
        592. Moral reasoning:  
 
5921. Type of action (Moral 
reasoning 1): 
engage the friend to mend it 
together = 3 
avoid the friend or do not 
destroy the friend's toy = 2 
destroy the friend's toy or ask 
mother to punish the friend = 1 
no idea/understanding about the 
event = 0 
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SUBTEST 1  
FLOATING OBJECTS 
 
SUBTEST 2 
BUTTON CATEGORIZING 
SUBTEST 3 
BUTTON ORDERINGS 
SUBTEST 4 
MAKE-BELIEVE 
SUBTEST 5 
PERSPECTIVE TAKING 
        5922. Quality of reason (Moral 
reasoning 2):  
"Friendship is more important 
than broken toy" or "I can 
forgive" = 3 
"I have plenty of toys" or "It was 
an accident"  = 2 
for retribution = 1 
no stated reason = 0 
        Information identification:  
Average of 511, 512, 541, 542,  
and 58 
 
        Verbal authentication (Offer 
opinions with reason) 
Average of 42, 52, 561, 562, 
563,  and 59 
        Perspective taking: 
Sum of 53, 5911, 5912, and 
5913. 
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SUBTEST 1  
FLOATING OBJECTS 
 
SUBTEST 2 
BUTTON CATEGORIZING 
SUBTEST 3 
BUTTON ORDERINGS 
SUBTEST 4 
MAKE-BELIEVE 
SUBTEST 5 
PERSPECTIVE TAKING 
        Recognizing logical 
consistency: 
Average of make believe 
reasoning, 551, and 552 
        Moral reasoning: 
Average of 5921 and 5922 
        Creativity: 
Average of 571 and 572 
 
1: name of variables refer to cognitive aspects  
 
2: name of variables in bold refer to precursors of critical thinking in young children   
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APPENDIX B 5 
 
Puzzle pieces used for mother-child interactions at the pre-intervention phase 
(three pieces) and the post-intervention phase (four pieces)  
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APPENDIX B 6 
 
Item statements, item concept, and direction of items in the Attitude Scale of 
Child-rearing Practices 
 
 
Discipline subscale 
Item 
number 
Statement of items  Item concept  Directio
n 
2  I have to know everything our children do   control  negative 
3  No matter what, in every situation a child must always obeys the 
parents.  
control - 
discipline 
negative 
4  I have to know how our children behave at school   control  negative 
5  I don't like being opposed by our children   control  negative 
6  I apply strict discipline for our children  discipline  negative 
7  I have to make sure our children behave properly outside the house   control  negative 
8  I reward our children's achievement    punishment  positive 
9  I choose how our children's spare time is best spent    control  negative 
10  I use punishment as a part of establishing our children's discipline   punishment  negative 
11  I allow our children to play with other children in the 
neighbourhood (control)   
control  positive 
12  I serve as a judge when our children have conflict among 
themselves  
control  negative 
14  I should have control over our children's activities   control  negative 
The higher the score, the less control parents have toward their children. 
 
Communication subscale 
Item 
number 
Statement of items  Item concept  Direction 
1  I can negotiate family rules to accommodate each child's needs    communication  positive 
15  How the family will spend the weekend or holiday is usually 
discussed with our children   
communication  positive 
16  Our children know when our family is having a problem   communication  positive 
17  I explain to our children the reasoning behind our family policy    communication  positive 
18  I make time to discuss family matters with our children   communication  positive 
19  I find time to communicate with each child individually    communication  positive 
20  Our children can come to us as parents whenever they have a 
problem 
communication  positive 
34  I enjoy spending time together with each of our children  communication  positive 
The higher the score, the more open the parents are in discussing matters with their children. 
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Values subscale 
Item 
number 
Statement of items  Item concept  Direction 
21  Children are the most precious gifts one can have  value of children  positive 
22  Each child should be treated differently since each is unique    value of children  positive 
23  I enjoy understanding each child's uniqueness     value of children  positive 
24  If we treat our children fairly, they will do the same to us when 
we are old    
value of children  positive 
25  I give our children wide opportunity to explore what they like to 
do   
value of children  positive 
26  Education is a means for a better future    value of 
education for 
children 
positive 
27  I want our children to have a higher education than us as parent   value of 
education for 
children 
positive 
28  With a high educational achievement, our children will get a 
bright future  
value of 
education for 
children 
positive 
29  Saving for our children's education is a top priority   value of 
education for 
children 
positive 
30  Our children can choose a career for themselves    value of  
children 
positive 
The higher the score, the more parents value the child’s uniqueness and education for their children 
                                   
 
Parenting Efficacy  subscale 
Item 
number 
Statement of items  Item concept  Direction 
13  My beliefs about parenting now are very different from the 
beliefs I had before I had any children 
belief about 
parenting 
positive 
31  I feel confident in parenting my children now  efficacy  positive 
32  I become  easily frustrated in parenting my children   efficacy  negative 
33  I didn't realize that each child demanded so much attention     beliefs  negative 
35  Compare to other children of mine, this child is much easier to 
care   
beliefs  positive 
36  I feel confident in taking care of my children until they reach 
adulthood  
efficacy  positive 
37  I need some outside help to take care of my children   efficacy  negative 
38  I need some professional help in taking care of my children   efficacy  negative 
39  Successful parenting depends a lot on luck factor   belief in fate  negative 
40  Without much parental effort, a child can develop by him/herself   responsibility/ 
external locus of 
control 
negative 
41  The children  come more often to me than to my husband 
whenever they have a problem (efficacy) 
efficacy  positive 
42  Overall, I feel satisfied with my role as a mother to our children 
(efficacy)   
efficacy  positive 
The higher the score, the better, the more positive and confident the mother feels about parenting and children 
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After Rasch analysis, the final version of ASCP is as the following: 
 
Item 
number 
Statements  Subscale  Item concept  Direction 
1  I can negotiate family rules to 
accommodate each child's needs 
communication  communication  positive 
2  I have to know everything our children do   discipline  control  negative 
4  I have to know how our children behave 
at school  
discipline  control  negative 
5  I don't like being opposed by our children   discipline  control  negative 
6  I apply strict discipline for our children  discipline  discipline  negative 
7  I have to make sure our children behave 
properly outside the house  
discipline  control  negative 
9  I choose how our children's spare time is 
best spent   
discipline  control  negative 
12  I serve as a judge when our children have 
conflict among themselves  
discipline  control  negative 
13  My beliefs about parenting now are very 
different from the beliefs I had before I 
had any children 
parenting 
efficacy 
belief about 
parenting 
positive 
14  I should have control over our children's 
activities  
discipline  control  negative 
15  How the family will spend the weekend 
or holiday is usually discussed with our 
children   
communication  communication  positive 
16  Our children know when our family is 
having a problem  
communication  communication  positive 
17  I explain to our children the reasoning 
behind our family policy   
communication  communication  positive 
18  I make time to discuss family matters 
with our children  
communication  communication  positive 
19  I find time to communicate with each 
child individually   
communication  communication  positive 
20  Our children can come to us as parents 
whenever they have a problem 
communication  communication  positive 
21  Children are the most precious gifts one 
can have 
values  value of children  positive 
22  Each child should be treated differently 
since each is unique   
values  value of children  positive 
23  I enjoy understanding each child's 
uniqueness    
values  value of children  positive 
24  If we treat our children fairly, they will do 
the same to us when we are old    
values  value of children  positive 
25  I give our children wide opportunity to 
explore what they like to do   
values  value of children  positive 
26  Education is a means for a better future    values  value of  
education for 
children 
positive 
27  I want our children to have a higher 
education than us as parent  
values  value of 
education for 
children 
positive 
28  With a high educational achievement, our 
children will get a bright future  
values  value of 
education for 
children 
positive 
29  Saving for our children's education is a 
top priority  
values  value of 
education for 
children 
positive 
30  Our children can choose a career for 
themselves   
values  value of  
children 
positive 
31  I feel confident in parenting my children 
now 
parenting 
efficacy 
efficacy  positive 
32  I become  easily frustrated in parenting 
my children  
parenting 
efficacy 
efficacy  negative 
33  I didn't realize that each child demanded 
so much attention    
parenting 
efficacy 
beliefs  negative 
34  I enjoy spending time together with each 
of our children 
parenting 
efficacy 
beliefs  positive  
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35  Compare to other children of mine, this 
child is much easier to care   
parenting 
efficacy 
beliefs  positive 
36  I feel confident in taking care of my 
children until they reach adulthood  
parenting 
efficacy 
efficacy  positive 
37  I need some outside help to take care of 
my children  
parenting 
efficacy 
efficacy  negative 
38  I need some professional help in taking 
care of my children  
parenting 
efficacy 
efficacy  negative 
39  Successful parenting depends a lot on 
luck factor  
parenting 
efficacy 
belief in fate  negative 
40  Without much parental effort, a child can 
develop by him/herself  
parenting 
efficacy 
responsibility/ 
external locus of 
control 
negative 
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APPENDIX B 7 
 
A metacognitive program for mothers  
 
Session One: Understanding our child’s uniqueness  
 
A. Ice-breaking (30 minutes) 
1.  Getting to know each other  
 
a.  Facilitator starts with a welcome, then introduces herself and the overall purpose for the 
program sessions. Since the group will act as a learning experience for everyone including 
the facilitator, a sense of belonging and unity and an atmosphere of trust are needed to be 
developed.  This is achieved firstly through a good acquaintance among group members.   
b.  Each one is asked to choose among these flowers (rose, orchid, jasmine, kenanga, 
sunflower, daisy, violet, etc.) one that best represents herself.  They have to explain why 
they choose that particular flower.   
c.  Each one is then asked to indicate whether or not she agrees with the phrase “a flower is the 
best analogy for a woman” and to explain the reason for her agreement/disagreement.  This 
is done first in pairs, then each pair has to report to the group by allowing one partner 
introducing the other one, then they take turn. The report may also include the impression 
one partner has of the other one, so that since the beginning the atmosphere of learning from 
each other can be built on. 
d.  The introductory session is finished after each one writes her own description of family and 
personal background on a piece of paper, hangs the description on the wall and each one is 
allowed some time to study these descriptions.   
  
2.  Preview of the program: the importance of understanding children’s thinking 
 
The facilitator shows a two-page description of the importance for mothers/ fathers/ educators to 
understand children’s thinking.  Participants are allowed to make  comments and/or ask 
questions.  Participants are asked to reflect how early environment (family and school) helped 
them developed their own thinking.  
 
B. Amazing things about young children (135 minutes) 
 
1.  Early childhood: A crucial and fascinating period of growing 
 
a.  Participants are asked to finish these sentences: 
      1. “A child of 4 and 5 years of age is ..........................”  
      2.  “Compare to other child(ren) I have, my child who is now 4 or 5 years of age is 
.................................................”   
b.  After each one reads her sentences, facilitator shows a table of aspects of development that 
happen very fast during early childhood: physical/   motoric, language, thinking, emotion.  
A brief explanation is also given. 
c.   Each participant has to indicate which aspect of development is referred to in the sentence 
she makes about a young child (see point a above).  
d.  Facilitator continues by explaining the signs of development and growth that can be 
noticed/observed in young children.   
e.   Participants are allowed to make comments and ask questions. 
f.  Facilitator makes conclusion: early childhood is the fastest and fascinating period of 
growing and learning; therefore a more positive view on the nature of children’s learning is 
needed to appreciate and encourage the growth. 
 
2.  How our culture promotes a child’s learning and development 
a.  Participants are asked to indicate what kind of hobby they have and how it becomes their 
hobby. 
b.  Facilitator concludes that the role of environment is quite significant in developing those 
hobbies.   
c.  Facilitator gives an example of how Indonesian culture promote a child’s learning and 
development, e.g., in cities, parents are proud to send their children as young as two years 
old to a play group who teaches “English” even in a very least sense (only singing several  
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English songs).  On the other hand, parents in West Jawa feel enough if their children are 
able to read and write, because they want to send children to work as early as possible 
(Guritnaningsih, 1993).                                                                                                 
d.  Participants are asked to share their beliefs on learning and development, then asked to 
analyze what the assumptions for those beliefs.  
e.  Facilitator shows a table of comparison between individualist and colllectivitist cultures and 
asks for comments from participants. Since participants come from various ethnic 
backgrounds, a lively discussion is expected to follow.  
f.  Facilitator concludes that beliefs on learning have deep roots in culture. 
 
3.  What we do about the child’s development 
a.   Facilitator ask the participants to share how much they know about their child’s uniqueness. 
This is done by making comparison between their child(ren) with other children of same 
age. Then, the participants are asked to reflect, what make their child(ren) unique, and how 
much, as mothers, they also have contributed to their child(ren)’s development of that 
uniqueness.   
 
b.   Facilitator concludes that understanding the child(ren’s) uniqueness is always helpful, so that 
as mothers, we will be more sensitive toward their individual needs and characteristics, and 
thus, will be able to provide necessary support, guidance and care.   
   
      Home project: 
      Participants are asked to share what they have learned to at least another mother and 
      take notes of her/their reactions.  
 
Metacognitive knowledge and skills emphasized in each session:  
 
Session      Topic                                Metacognitive knowledge and skills 
__________________________________________________________________________________    
 
1  Understanding the 
child’s uniqueness 
1.  Understanding that oneself is so precious; the willingness to   
     express oneself to strangers who are expected to become fellow 
     learners; to make an analogy with a flower by identifying 
     characteristics that best reflect one self. 
2.  The willingness to share family and personal background to 
     strangers.  
3.  Critical reflection on how early familial and school experiences 
     have  helped developed characteristics of one’s own learning 
     and thinking.   
 
2  Being a special 
friend to the child 
4.  Critical reflection on values, beliefs, assumptions on   child- 
     rearing  experiences 
 
3  Understanding the 
child’s inquiring 
nature 
 
 5.  Critical reflection on personal and cultural values, beliefs, and 
      assumptions on child’s characteristics.  
4  Creating a home of 
inquiry 
6.  Critical reflection on how familial and school experiences have  
     helped developed characteristics of learning and thinking at 
     home setting.   
7.  Establishing a new perspective on the need of encouraging 
     thinking in children since early. 
 
5  Scaffolding the 
child 
8.  Critical reflection on how familial and school experiences have  
     helped developed parental teaching.  
9.  Establishing a new perspective on parent-child interaction that 
     would encourage child’s critical thinking.  
 
6  Being sensitive 
toward the child’s 
developmental 
needs 
10. Critical reflection on one’s child-rearing experiences. 
11. Establishing a new perspective on child-rearing practices which 
      sees children as having developmental and individual needs.   
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APPENDIX C 1 
 
Correlations between PCTAC cognitive aspects and WPPSI subscales, Verbal IQ, 
Performance IQ, and Total IQ  
 
 
 
Info  Voc
ab  Arith  Sim  Com
pr 
A 
Hous
e 
Pict 
Com
pl 
Maz
e 
Geo 
Desi
gn 
Bloc
k 
Desi
gn 
Verb
al IQ 
Perf 
IQ 
Total 
IQ 
Correctness 1  .27  .32(*
)  .20  .18  .11  .06  .23  .44(*
*)  .08  .27  .26  .21  .32(*
) 
Performance 
Authentication 1 
.35(*
) 
.35(*
)  .11  .18  .19  .20  .15  .34(*
)  .12  .35(*
)  .31  .33(*
) 
.41(*
*) 
Performance 
Authentication 2 
.36(*
)  .04  .17  .40(*
)  .28  .26  .14  .31  .47(*
*) 
.51(*
*)  .25  .39(*
) 
.38(*
) 
Performance 
Authentication 3 
.47(*
*)  -.01  .19  .39(*
)  .14  .33(*
)  .20  .41(*
*) 
.39(*
) 
.54(*
*)  .27  .55(*
*) 
.50(*
*) 
Performance 
Authentication 4  .25  .12  .13  .21  .16  .06  -.05  .23  .21  .40(*
)  .24  .30  .33(*
) 
Learning 1  .18  .36(*
)  -.02  .08  .16  .13  .02  .46(*
*)  .19  .26  .13  .21  .22 
Learning 2  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a) 
Categorizing  .44(*
*)  .03  .17  .44(*
*)  .13  .15  .27  .26  .20  .45(*
*)  .30  .31  .33(*
) 
Ordering  .38(*
)  -.05  .18  .33(*
)  .10  .06  .17  .20  .15  .16  .34(*
)  .26  .34(*
) 
Attribute 
Identification 1  .09  -.13  .14  .26  -.09  .05  -.15  .05  .18  .27  .14  .22  .17 
Attribute 
Identification 2  .19  -.09  .12  .22  .08  -.10  -.13  -.09  .04  .12  .22  .14  .17 
Applying 
attribute 
identification 1 
.37(*
)  -.04  .27  .27  .09  .12  .17  .04  .28  .37(*
)  .28  .23  .26 
Applying 
attribute 
identification 2 
.22  -.03  .16  .12  .003  .15  -.13  .21  .18  .28  .08  .18  .18 
Adult modelling 
.16 
-
.39(*
) 
.07  .13  -.17  .33(*
)  -.02  .08  .33(*
) 
.45(*
*)  -.04  .41(*
*)  .16 
Correctness 2 
-.23  -.04  .16  -.30  .02  -.18  -.26  -.11  .04  -.17  -.21 
-
.36(*
) 
-
.34(*
) 
Verbal 
authentication 5 
.38(*
)  .12  -.03  .22  .34(*
)  .08  .09  .23  .15  .20  .09  -.05  .08 
Perspective 
taking1  -.10  -.05  -.04  .16  .01  .08  .02  -.07  -.04  .10  .06  .10  .10 
Information 
identification 1  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a) 
Information 
identification 2  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a)  .(a) 
Information 
identification 3  .02  .03  .09  -.01  -.01  -.25  .02  -.23  -.03  -.07  .11  -.13  -.02 
Information 
identification 4  -.20  .20  -.02  -.21  .04  -.07  .04  -.01  -.13  -.13  -.25 
-
.36(*
) 
-.31 
Information 
identification 5  .03  .04  .10  .07  .07  -.12  -.07  -.19  .08  -.21  .08  -.18  -.05 
Verbal 
authentication 6  .25  .40(*
)  -.05  .30  .32(*
)  .09  .04  .004  .16  .25  .37(*
)  .16  .29 
Verbal 
authentication 7 
.36(*
)  .27  .17  .35(*
)  .14  .19  .07  .38(*
)  .23  .27  .27  .20  .31 
Verbal 
authentication 8 
.39(*
) 
.40(*
)  .005  .34(*
) 
.32(*
)  .14  .32(*
)  .15  .26  .36(*
) 
.35(*
)  .24  .39(*
) 
Verbal 
authentication 9 
.34(*
)  .24  .03  .33(*
)  .24  .02  .39(*
)  .18  .16  .17  .29  .15  .29 
Verbal 
authentication 10  .04  -.13  .30  -.24  -.04  -.27  .03  .25  -.08  -.02  -.03  .02  .000 
Recognizing 
logical 
consistency 1 
.10  .13  .05  -.11  -.03  .10  .35(*
)  .04  .13  -.10  -.005  -.03  -.02 
Recognizing 
logical 
consistency 2 
-.19  .05  -.18  -.03  -.11  -.20  .01  -.19  -.26  -.10  -.12  -.22  -.19 
Creativity 1  .24  .25  .18  .08  .42(*
*)  -.07  .06  .08  -.05  .10  .35(*
)  .07  .27 
Creativity 2  .46(*
*)  .23  .16  .30  .26  .14  .23  .12  -.05  .06  .47(*
*)  .03  .32(*
) 
Perspective 
Taking 2  .09  .35(*
) 
.38(*
)  .23  .47(*
*)  -.25  .07  .19  .29  .15  .41(*
*)  .02  .25 
Perspective 
Taking 3  .09  .35(*
) 
.38(*
)  .23  .47(*
*)  -.25  .07  .19  .29  .15  .41(*
*)  .02  .25 
Perspective  -.004  .23  -.04  .20  .17  .02  -.16  .04  -.04  -.13  .08  -.05  .04  
343 
Taking 4 
Moral reasoning 
1  .13  -.05  -.14  .10  -.15  .22  .38(*
)  .22  .02  .09  -.005  .27  .17 
Moral reasoning 
2  .11  .03  .07  .21  .05  .06  .02  .07  -.02  .29  .23  .27  .28 
_______________________________________________________________________________________________________ 
** - Correlation is significant at the 0.01 level (2-tailed). 
* - Correlation is significant at the 0.05 level (2-tailed). 
a - Cannot be computed because at least one of the variables is constant.  
  
344 
 
APPENDIX C 2   
 
Reliability of Precursors of Critical Thinking Assessment for Children as a scale  
 
                             Statistics 
 
 
  Item-Total Statistics 
 
Scale Mean if 
Item Deleted 
Scale 
Variance if 
Item Deleted 
Corrected Item-
Total Correlation 
Cronbach's 
Alpha if Item 
Deleted 
Correctness 1  31.330  63.645  .279  .786 
Performance Authentication 1   30.795  60.381  .352  .781 
Performance Authentication 2  31.401  55.692  .685  .762 
Performance Authentication 3  31.042  58.171  .521  .772 
Performance Authentication 4  30.965  57.408  .434  .776 
Learning 1  31.221  61.734  .226  .787 
Categorizing  30.529  58.984  .453  .776 
Ordering  30.119  63.566  .263  .786 
Attribute Identification 1  30.913  58.750  .439  .776 
Attribute Identification 2  30.349  62.646  .288  .784 
Applying Attribute Identification 1  30.939  57.557  .548  .770 
Applying Attribute Identification 2  30.554  62.008  .359  .782 
Adult Modelling  31.247  60.452  .297  .784 
Correctness 2  30.728  66.024  -.238  .794 
Verbal Authentication 5  31.042  63.728  .326  .786 
Perspective Taking 1 
Information Identification 3 
31.837 
30.144 
64.954 
63.631 
-.017 
.137 
.794 
.789 
Information Identification 4  30.913  71.901  -.457  .827 
Information Identification 5  30.042  64.256  .144  .788 
Verbal Authentication 6  30.811  56.484  .589  .767 
Verbal Authentication 7  30.760  56.534  .550  .769 
Verbal Authentication 8  30.837  55.869  .578  .767 
Verbal Authentication 9  31.298  59.430  .408  .778 
Verbal Authentication 10  31.862  64.205  .090  .790 
Recognizing Logical Consistency 1  31.196  64.291  .098  .790 
Recognizing Logical Consistency 2  31.093  64.413  .120  .789 
Creativity 1  31.093  59.440  .359  .780 
Creativity 2  31.888  64.001  .204  .787 
Perspective Taking 2  31.939  63.412  .311  .785 
Perspective Taking 3  31.939  63.412  .311  .785 
Perspective Taking 4  30.811  62.425  .107  .796 
Moral Reasoning 1  30.862  63.232  .192  .787 
Moral Reasoning 2  31.196  60.745  .384  .780 
 
                                                Scale Statistics 
Mean  Variance  Std. Deviation  N of Items 
31.990  65.100  8.0684  33 
 
Cronbach's 
Alpha 
Cronbach's 
Alpha Based on 
Standardized 
Items  N of Items 
.789  .780  33  
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APPENDIX C 3 
 
Validation of Attitude Scale of Child-rearing Practices 
 
The ASCP data were analyzed using the Rasch measurement model, through the 
RUMM 2020 computer package (Andrich, Sheridan & Luo, 2004). This model is based 
on latent trait theory and allows investigation of the internal consistency and reliability 
of sets of items forming a scale (Andrich, 1988; Rasch, 1960/1980; Wright & Stone, 
1979). Since the ASCP consists of a set of subscales, the validity of each subscale was 
assessed separately, rather than the scale as a whole. The complete analyses establishing 
the validity and reliability of each subscale are presented below. A shorter version of 
this report has been reported in Chapter Four Validation of Research Instruments, using 
a full report for the Discipline subscale and only the summary of the analyses for the 
Communication, Value, and Parenting Efficacy subscales.  
 
Discipline Subscale 
 
This scale is used to check how mothers perceive the importance of control and 
discipline in parenting their children. There are 12 items assessing mothers' preferred 
style of control and discipline of their children. Higher scores indicate mothers’ 
preference toward an authoritative approach while lower scores indicate mothers’ 
preference toward an authoritarian approach. In other words, the higher the score, the 
less mothers feel need to have control over their children. The statements are shown in 
Appendix B 6.   
There are four steps in using the Rasch model to establish the validity and 
reliability of a scale (Andrich & Styles, 2004). First, the locations of the thresholds 
between response categories are examined to ascertain whether the response categories 
for each item are ordered according to expectations. Second, the fit of items and persons 
to the model are considered. Third, the relative locations of the items and persons are 
examined through the item/person distribution graph. Fourth, the order and locations of 
items are appraised to establish whether they are ordered as might theoretically be 
expected. All four of these steps are reported in turn below.  
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Step 1: Thresholds 
 
In examining whether the response categories (Strongly Agree, Agree, Disagree, 
Strongly Disagree) for each item are ordered according to expectations, Table 
Discipline 1 below shows that the threshold estimates for the response categories are 
ordered as required, with no item showing disordered thresholds.  
 
Table Discipline 1      
Item threshold location estimates in logits for Discipline subscale  
 _________________________________________________________ 
Item                         Mean Item           Threshold locations (logits) 
Statement                 Location               0/1           1/2             2/3 
       _________________________________________________________ 
D02                              0.34               - 0.77      - 0.02           0.79 
D03                              0.47               - 1.80      - 0.49           2.29 
D04                              0.22               - 0.89        0.42           0.47 
D05                              0.31               - 2.32      - 0.05           2.37 
D06                              0.29               - 1.98        0.04           1.94 
D07                              0.39               - 0.40        0.05           0.35 
D08                             -1.83               - 2.13        0.21           1.93 
D09                              0.26               - 1.27        0.20           1.07 
D1                                0.75               -1.85       - 0.36           2.21 
D11                             -2.00               -1.69       - 0.78           2.47 
D12                              0.46               -1.85       - 0.15           2.00 
D14                              0.33               -2.27       - 0.05           2.32          
   _______________________________________________ 
 
 
Step 2: Fit of items and persons to the model 
 
Table Discipline 2 shows the results of the χ
2test of fit and the log residual test of fit of 
the items to the model.   
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Table Discipline 2     
Test of individual item fit for Discipline subscale 
_____________________________________________________  
  Item        Location           SE      Fit Residual    Chi Square   Df        Probability 
D05  0.31  0.13  0.24  0.49  2.00  0.78 
D12  0.46  0.12  0.67  0.68  2.00  0.71 
D14  0.33  0.13  -0.29  2.05  2.00  0.36 
D06  0.29  0.12  -0.62  4.02  2.00  0.13 
D09  0.26  0.10  -2.28  9.86  2.00  0.01 
D03  0.47  0.12  2.09  11.74  2.00  0.00 
D04  0.22  0.09  -3.42  13.64  2.00  0.00 
D02  0.35  0.10  -3.97  18.49  2.00  0.00 
D07  0.39  0.09  -4.55  20.15  2.00  0.00 
D11  -2.00  0.16  2.55  25.15  2.00  0.00 
D08  -1.83  0.14  3.53  36.35  2.00  0.00 
D10  0.75  0.12  3.79  61.50  2.00  0.00 
_____________________________________________________ 
Evaluation of item fit to the model is done using three criteria – the two aforementioned 
statistical tests of fit and inspection of the theoretical item characteristic curve and 
associated observed values for each item. No one test of fit is sufficient to make a 
decision. Inspection of the chi-square values indicates there are two relatively large 
increases – from D11 to D8 and from D8 to D10. This suggests that items D8 and D10 
should be considered carefully because they are tending not to fit the model very well – 
both items have low discrimination. The log residual values for these two items are 3.53 
and 3.79, respectively which support this finding. A graph of the item characteristic 
curve for item D8 is shown in Figure 4.1 below. The graph shows expected (continuous 
curve) and obtained (dots) scores on the item across the range of person locations (in 
logits). Item D8 is not working as expected according to the model.   
 
 
 
             Figure Discipline 1.   Item characteristic curve for D8 
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Both D8 and D10 are about using reward and punishment to discipline children, 
depending on whether the children’s behaviours were accepted by the mothers. It 
seemed that all participants (whether generally authoritative or not) used reward and 
punishment quite often as part of their discipline procedures, so that no discrimination 
among participants occurred on these 2 items.   
To illustrate further the difference between a poor-fitting item and a good-fitting 
item, the item characteristic curve for a well-fitting item, D12, is given in Figure 4.2. 
 
 
 
             Figure Discipline 2. Item characteristic curve for D12 
 
After D8 and D10 were deleted from the analysis, the χ
2  tests of fit for the rest of the 
items are shown below in Table Discipline 3. 
 
Table Discipline 3    
Test of individual item fit for Discipline subscale after deleting items D8 and D10 
      ______________________________________________________________________   
          Item           Location         SE        Fit Residual   Chi Square       Df       Probability 
      ______________________________________________________________________ 
D14  0.21  0.13  0.08  0.27  2.00  0.87 
D05  0.19  0.14  0.95  0.73  2.00  0.69 
D06  0.17  0.13  -0.21  1.98  2.00  0.37 
D12  0.34  0.12  1.57  4.61  2.00  0.10 
D09  0.13  0.11  -1.45  7.71  2.00  0.02 
D02  0.24  0.10  -3.73  9.84  2.00  0.01 
D04  0.11  0.10  -3.14  11.37  2.00  0.00 
D07  0.30  0.10  -3.94  14.07  2.00  0.00 
D03  0.36  0.13  3.21  32.70  2.00  0.00 
D11  -2.05  0.16  3.34  40.04  2.00  0.00 
      ________________________________________________________    
 
It now appears that items D3 and D11 also have low discriminations and the item  
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characteristic curves indicate they do not fit the model well. When both items were 
deleted, the results of   χ
2  tests of fit are shown in Table Discipline 4. The item 
characteristic curves of these items, even those with larger values, show fairly good fit 
to the model and thus all these items were retained in the scale. 
 
Table Discipline 4     
         Test of individual item fit for Discipline subscale after deleting items D3 and D11 
        ____________________________________________________________________   
          Item             Location      SE        Fit Residual  Chi Square       Df       Probability 
        _____________________________________________________________________                                         
D06  -0.06  0.13  1.00  2.23  2.00  0.33 
D14  -0.02  0.14  1.26  3.13  2.00  0.21 
D09  -0.09  0.12  -1.09  4.64  2.00  0.10 
D02  0.04  0.11  -3.19  7.19  2.00  0.03 
D04  -0.10  0.11  -2.98  8.91  2.00  0.01 
D05  -0.03  0.14  2.75  10.11  2.00  0.01 
D07  0.13  0.11  -3.73  13.43  2.00  0.00 
D12  0.14  0.13  2.95  22.20  2.00  0.00 
         ____________________________________________________________________ 
 
 
Step 3: Item/person distribution 
 
The next analysis focus on the item and person distributions, to examine the relative 
locations and the width of the distributions of the items and the persons. The graph of 
the distribution of item and person locations presented in Figure 4.3 indicates that the 
items are spread across a wide range of locations and thus assess a variety of levels of 
mothers’ preferred style of control and discipline of their children. There are a few gaps 
mostly at the top and bottom of the scale, that is, in further development of the scale, 
more intense and less intense items could be developed in order to provide more reliable 
estimates for both very high and very low scoring respondents. Overall, however, the 
items and persons are targetted quite well to each other. The graph also shows that the 
distribution of subjects is spread across the entire range of items. High scores indicate a 
more inclusive child-centred approach to discipline. A low score indicates more 
authoritarian, controlling approach to discipline.   
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Figure Discipline 3.   Person-item threshold distributions for Discipline subscale    
                                  after deleting items D3, D8, D10, and D11 
 
Step 4: Order and locations of items 
 
The order and location of items in Table Discipline 5 provides further evidence of the 
validity of this subscale after deleting items D3, D8, D10, and D11. The least intense 
item is D4 and the most intense item is D12. The ordering of items according to 
intensity is as might be expected intuitively. (Note : items were reversed so that a high 
score corresponds to a more child – centred approach)  
 
Table Discipline 5    
Item locations for Discipline subscale in increasing order 
__________________________________________________________________________________ 
 Item       Statement                                                                                                           Location        SE    
__________________________________________________________________________________ 
D04  I have to know how our children behave at school ( R )  -0.10  0.11 
D09  I choose how our children's spare time is best spent ( R )  -0.09  0.12 
D06  I apply strict discipline for our children ( R )  -0.05  0.13 
D05  I don't like being opposed by our children ( R )  -0.03  0.14 
D14  I should have control over our children's activities ( R )  -0.02  0.14 
D02  I have to know every thing our children do    0.04  0.11 
D07  I have to make sure our children behave properly outside the house ( R )    0.13  0.11 
D12  I serve as a judge when our children have conflict among themselves ( R )    0.13  0.13 
  __________________________________________________________________________________ 
Table Discipline 5 shows that the spread of item mean locations (-0.104 to 0.135 logits) 
is rather narrow, but the distribution of thresholds (as shown in Figure 4.3) is 
acceptable, about  -3 to +3 logits being considered adequate.    
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Reliability after eliminating items 
 
As an illustration of how the reliability was affected when items D3, D8, D10, and D11 
were eliminated from the analyses, Table Discipline 6 below shows the Person 
Separation Indices of reliability before and after elimination of items. It is apparent that 
not only the fit of the set of items, but also their reliability, improved when the 
misfitting items were deleted, even though there were now fewer items. This supports 
the decision to delete these items. 
 
Table Discipline 6   
Reliabilities for Discipline before and after elimination of items D3, D8, D10, and D11                                                                                                                                                                                             
                                                _____________________________________________ 
                                                   Low                       Items                Person Separation 
                                                   discrimination       eliminated            Index                                                                                                        
                       _________________________________________________________ 
                        Before                                                                                 0.691                                                      
                        elimination  
                        (12 items)                                  
                         
                         After                                                   D3, D8                   0.820          
                        elimination                                          D10, D11 
                        (8 items)                      
                        _________________________________________________________                
 
 
On the basis of this analysis, the Discipline subscale of 8 items is accepted as having 
construct validity and being a reliable measurement tool. The linearised person scores 
from this analysis were used in further analyses to help address the research questions. 
 
Summary of results from the Rasch analysis 
 
The summary of results from the analysis of Discipline subscale is as follow:  
1. Items D3, D8, D10, and D11 have low discrimination (do not fit the Rasch model 
    very well), therefore these four items are omitted from the Discipline subscale. 
2. All items operate well with 4 response categories. 
3. The fit of the 8 remaining items to the model is satisfactory, as is the Person 
    Separation Index (index of reliability) of 0.820.   
4. Item locations are spread well but there are some gaps at the top and bottom of the 
    scale. The respondents are also spread across a similar range of the continuum.   
5. The conclusion is that this set of items (with the exception of items D3, D8, D10, and  
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    D11) can provide valid and reliable measures for mothers regarding their preferred 
    styles of control and discipline in parenting their children with a high score indicating  
    a more inclusive approach to discipline and a low score indicating  more 
    authoritarian, controlling approach to discipline.  
 
Communication subscale 
 
The communication subscale assesses mothers’ preferred style of communication with 
their children. Altogether there were 8 items. Higher scores indicate that mothers are 
open in discussing matters with their children while lower scores indicate that mothers 
do not discuss matters openly with their children. These statements are shown in 
Appendix B 6. All four steps used in the Rasch model to establish the validity and 
reliability of a scale are reported below.  
 
Step 1: Thresholds 
 
In examining whether the response categories for each item are working according to 
expectations, Table Communication 1 below shows that the threshold estimates for the 
response categories are ordered as expected with no item showing disordered 
thresholds.  
 
 
Table Communication 1     
Item threshold location estimates in logits for Communication subscale using original  
number of categories 
___________________________________________________ 
Item                 Mean Item              Threshold locations (logits)  
Statement           Location                    0/1         1/2           2/3 
___________________________________________________ 
C01  -0.51  -3.50  -0.62  4.12 
C15  -0.85  -2.91  -0.81  3.72 
C16  3.53  -3.21  -0.46  3.67 
C17  -0.64  -4.37  0.26  4.11 
C18  0.83  -1.77  -0.69  2.46 
C19  -0.80  -2.38  -0.60  2.97 
C20  -0.92  -3.63  0.72  2.92 
C34  -0.64  -3.81  0.72  3.08 
          ___________________________________________________ 
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Step 2: Fit of items and persons to the model 
 
The fit of 8 items to the Rasch model according to a χ
2test of fit is shown in Table 
Communication 2 below. The Person Separation index was 0.73. Overall, these results 
indicate good fit of this set of items to the model, as well as good reliability (Person 
Separation Index).   
 
Table Communication 2 
Test of individual item fit for Communication subscale     
________________________________________________________________   
 Item           Location         SE      Fit Residual   Chi Square     DF        Probability 
________________________________________________________________     
C17  -0.64  0.17  -0.77  0.82  2.00  0.66 
C20  -0.92  0.16  -0.90  1.82  2.00  0.40 
C01  -0.51  0.19  0.17  2.16  2.00  0.34 
C15  -0.85  0.18  -1.18  2.43  2.00  0.30 
C34  -0.64  0.15  0.99  2.47  2.00  0.29 
C16  3.53  0.15  1.43  4.28  2.00  0.12 
C19  -0.81  0.17  -1.22  4.83  2.00  0.09 
C18  0.83  0.15  -1.92  5.03  2.00  0.08 
_______________________________________________________________ 
 
An example of a good-fit item (C17) is shown in Figure Communication 1 while an 
example of a low-fit item (C16) is shown in Figure Communication 2 below.  
   
 
 
     Figure Communication 1.  Item characteristic curve for a good-fit item in 
                                               Communication subscale      
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Figure Communication 2. Item characteristic curve for a low-fit item in  
                                          Communication subscale 
 
 
Step 3: Item/person distribution 
 
The relative locations and the width of the distribution of the items and the persons are 
shown in Figure Communication 3.      
 
 
Figure Communication 3. Person-item threshold distribution for Communication 
                                          subscale 
 
The graph shows that the items are wide-spread, but with gaps at the top of the scale in 
identifying a more positive attitude toward openness to children. The distribution of the 
group is more concentrated in the middle, indicating that the participants are more  
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homogeneous. These results suggest that in further development of the Communication 
subscale, more intense items could be included in order to provide more reliable 
estimates for both relatively high and relatively low scoring respondents.   
 
Step 4: Order and locations of items 
 
The order and location of items are given in Table Communication 3 below. This 
provides further evidence of the validity of the subscale. The least intense item is C20 
and the most intense item is C16.        
 
Table Communication 3 
Item locations for Communication subscale in increasing order 
   _____________________________________________________________________________   
      Item           Statement                                                                                         Location      SE 
  ______________________________________________________________________________ 
C20  Our children can come to us whenever they have a problem  -0.92  0.15 
C15  How the family will spend the weekend/holiday is discussed with the children   -0.85  0.18 
C19  I find time to communicate with each child individually  -0.80  0.17 
C17  I explain to our children the reasoning behind our family policy  -0.64  0.17 
C34  I enjoy spending time together with each of our children  -0.63  0.15 
C01  In every situation, a child must obey the parents  -0.51  0.19 
C18  I make time to discuss family matters with our children  0.83  0.14 
C16  Our children know when our family is having a problem  3.53       0.15 
_______________________________________________________________________________ 
 
Table Communication 3 shows that the spread of items mean locations (-0.92 to 3.53 
logits) is rather wide, but with gaps at the more positive side of the attitude being 
measured.  
 
Reliability 
The Person Separation Index of the Communication subscale is 0.73.   
 
On the basis of this analysis, the Communication subscale of 8 items is accepted as 
having construct validity and being a reliable measurement tool. The linearised person 
scores from this analysis were used in further analyses to help address the research 
questions in Chapter Two 
 
Summary of results from the Rasch analysis: 
1. All items operate well with 4 categories. 
2. The fit of the items to the model is satisfactory, as is the Person Separation Index   
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    of  0.73.   
3. Item locations are well-spread.  The persons tend to be fairly homogeneous relative 
    to the items.  
4. The conclusion is that this set of items can provide valid and reliable measures for 
     mothers regarding their preferred style of communication with their children.   A 
     high score indicates the openness of the person to discuss matters with children 
     while a low score indicates that the person  perceives no need to discuss matters 
     with the children. 
 
Values subscale 
 
There are 10 items assessing mothers' values regarding their children, children's 
uniqueness, and education for children. As mentioned in Chapter Three Methodology, 
how mothers value their children is one of the regulating attitudes in parenting and 
bears some cultural significance. Higher scores indicate that mothers are respectful of 
their children’s uniqueness, and allow freedom for the children to pursue what the 
children think is good for them in the future. All four steps used in the Rasch model to 
establish the validity and reliability of a scale are reported below.  
 
Step 1: Threshold 
 
Table Value 1 below shows the threshold estimates for the response categories.    
        
Table Value 1       
Item threshold estimates for Value subscale using original number of categories 
    ____________________________________________                            
           Item                                                     THRESHOLDS 
           Statement             Location            0/1          1/2           2/3 
   _____________________________________________________ 
V21                     0.77             1.93         - 2.09         0.16* 
V22                     1.93           - 0.43         - 0.35         0.78 
V23                   - 0.08           - 2.82         - 0.24         3.06 
V24                     2.29              0.09           0.01       - 0.10* 
V25                   - 0.21           - 1.34         - 1.06         2.40 
V26                   - 0.48           - 0.70         - 1.29         1.99* 
V27                   - 1.89             0.89         - 3.80         2.91* 
V28                   - 0.32           - 3.92           1.06         2.86 
V29                   - 0.29           - 0.85         - 1.86         2.71* 
V30                   - 1.73             0.68         - 4.60         3.92* 
------------------------------------------------------------------ ------ 
                                                   * : Disordered Thresholds 
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Items V21, V24, V26, V27, V29, and V30 have categories that are not working as 
expected. Therefore, the categories are then changed by keeping 0 the same, combining 
categories 1 and 2 to form 1, and changing category 3 into 2. The results of these 
rescoring of items are shown in Table Value 2 below.  
 
Table Value 2       
Item threshold estimates for Value subscale using reduced categories from 4 to 3  
          ____________________________________________________ 
              Item                                                    THRESHOLDS 
              Statement           Location              1             2               3 
          ____________________________________________________ 
V21  0.08  -1.13  1.13   
V22  2.20  -0.45  -0.32  0.77 
V23  0.21  -2.76  -0.23  3.00 
V24  2.58  -0.80  0.80   
V25  0.15  -1.17  -1.08  2.24 
V26  -1.36  -3.11  3.11   
V27  -1.53  -2.77  2.77   
V28  0.08  -3.57  0.90  2.66 
V29  -1.19  -3.84  3.84   
V30  -1.22  -3.62  3.62   
     ______________________________________________________   
 
 
 
Table Value 2 shows that after rescoring V21, V24, V26, V27, V29, and V30, all items 
are now working according to expectations. 
 
Step 2: Fit of items and persons to the model 
 
Table Value 3 shows the results of a  χ
2 test of fit of the items and the log residual test 
of fit of the items to the model after rescoring items V21, V24, V26, V 27, V29 and 
V30.  The Person Separation Index is 0.46. 
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Table Value 3   
Test of individual item fit for Value subscale after rescoring V21, V24, V26, V27, V29,  
and V30 
     __________________________________________________________    
          Item           Location         SE          Fit Residual     Chi Square      DF       Probability 
     __________________________________________________________ 
V28  0.08  0.14  0.46  0.38  2.00  0.83 
V25  0.15  0.17  0.05  0.85  2.00  0.65 
V22  2.20  0.10  0.59  1.27  2.00  0.53 
V27  -1.53  0.22  -0.27  1.54  2.00  0.46 
V26  -1.37  0.20  0.14  2.34  2.00  0.31 
V30  -1.22  0.18  -0.77  3.50  2.00  0.17 
V29  -1.19  0.18  -0.36  4.41  2.00  0.11 
V21  0.08  0.20  -1.15  6.27  2.00  0.04 
V23  0.21  0.16  -0.89  10.98  2.00  0.00 
V24  2.58  0.13  2.66  13.49  2.00  0.00 
     __________________________________________________________ 
As an example of a good-fit item, a graph of item V28 is shown below.     
 
                         
 
 
 
Figure Value 1.    Item characteristic curve for a good-fit item   
 
 
A graph of item V24 is shown in Figure Value2 as an example of a low-fit item. 
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Figure Value 2. Item characteristic curve for a low-fit item 
 
 
Step 3: Item/person distribution 
 
The graph of the distributions of item and person locations is presented in Figure Value 
3.   
 
                         
 
 
 
Figure Value 3.    Person-item threshold distributions for Value subscale after 
                             rescoring 6 items 
 
 
The graph shows that even though the items are quite wide spread, there are gaps at the 
top end of the distribution of the scale which measuring the positive attitude.  The  
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respondents are spread out, but tend to be more homogeneous.    
 
Step 4: Order and locations of items 
The order and location of items in Table Value 4 provides more evidence of the validity 
of this subscale. 
 
Table Value 4  
Item locations for Value Subscale in increasing order  
      ________________________________________________________________________________ 
         Item                Statement                                                                                       Location      SE 
     ________________________________________________________________________________ 
V27  I want our children to have a higher education that us as parent  -1.53  0.21 
V26  Education is a means for a better future  -1.36  0.19 
V30  Our children can choose a career for themselves  -1.22  0.18 
V29  Saving for our children's education is a top priority  -1.19  0.18 
V21  Children are the most precious gifts one can have  0.08  0.20 
V28  With a high educational achievement, our children will get a bright future  0.08  0.14 
V25  I give our children wide opportunity to explore what they like to do  0.14  0.17 
V23  I enjoy understanding each child's uniqueness  0.21  0.16 
V22  Each child should be treated differently since each is unique  2.20  0.10 
V24  If we treat our children fairly, they will do the same to us when we get old  2.58  0.13 
    _________________________________________________________________________________ 
 
 
Reliability after rescoring items 
As an illustration of how the reliability is affected when items V21, V24, V26, V27, 
V29, and V30 were rescored, Table Value5 below shows the Person Separation Indices 
of reliability before and after rescoring.  
 
Table Value 5 
Reliabilities for Values subscale before and after rescoring items V21, V24, V26, V27,  
V29, and V30 
                                          _________________________________________________ 
                                          Disordered              Items rescored           Person Separation 
                                           threshold                                                           Index 
                    ____________________________________________________________ 
                      Before                                                                                       0.35 
                      rescoring 
                       
                      After                                            V21, V24, V26                     0.46 
                      rescoring                                      V27, V29, V30     
                  _____________________________________________________________ 
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Summary of results from the analysis: 
1.  Items V21,V24, V26, V27, V29, and V30 operate better with 3 rather than 4  
     categories.   
2.  The fit of the items to the model is satisfactory, after rescoring the items listed in 1.  
     The Person Separation Index increased from 0.35 to 0.46, and thus is fairly low. 
2.  Item locations are spread fairly wide across the continuum but there are gaps at the    
     top end of  the distribution. The subjects are also fairly well spread out, but tend 
     toward the more positive end and this “bunching” probably accounts for the low 
     reliability (Person Separation Index) of the scale. 
4.  The conclusion is that after rescoring the 6 items as mentioned above, this set of 
     items can provide a  valid measure for mothers regarding their values of children, 
     children's uniqueness, and education for children; however, because the sample is 
     so homogeneous, this scale cannot discriminate very well among the mothers.   
 
Parenting Efficacy subscale 
 
The Parenting Efficacy subscale assesses mothers’ self-efficacy, beliefs in fate, and 
responsibility in parenting their children. In short, this measures how the mothers 
perceive their responsibility in nurturing their own children.  Altogether there are 12 
items.   A high score indicates that mothers feel confident in their roles of parenting 
their children and a low score indicates that mothers feel helpless in parenting their 
children.   The results of Rasch analyses are reported below.  
 
Step 1: Thresholds 
 
Table Parenting Efficacy 1 shows the threshold estimates for the original number of 
response categories.    
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Table Parenting Efficacy 1 
Item threshold estimates for Parenting efficacy subscale using original categories  
___________________________________________________ 
Item                                                 THRESHOLDS 
Statement          Location          1               2              3 
_________________________________________________ 
PE13  0.01  -2.21  0.16  2.05 
PE31  -1.34  -3.64  0.07  3.57 
PE32  0.83  -1.90  -1.10  2.99 
PE33  0.57  -1.36  -0.16  1.52 
PE35  -0.95  -5.31  1.25  4.06 
PE36  -0.44  -1.33  -0.99  2.33 
PE37  0.53  -1.55  -0.34  1.89 
PE38  1.31  -1.88  -0.15  2.03 
PE39  0.93  -0.84  0.05  0.78 
PE40  1.06  -0.70  -0.40  1.10 
PE41  -1.20  -4.78  1.54  3.24 
PE42  -1.32  -4.06  1.02  3.04 
 __________________________________________________ 
 
As can be seen, all items are having categories that work as expected.  
 
 
Step 2: Fit of items and persons to the model 
 
Table Parenting Efficacy 2 shows the results of the χ
2  test of fit and the log residual test 
of fit of the items to the model.  
 
Table Parenting Efficacy 2 
Test of individual item fit for Parenting Efficacy subscale with original categories 
                ___________________________________________________________________ 
                   Item           Location      SE        Fit Residual     Chi Square       DF       Probability 
             ________________________________________________________ 
PE37  0.53  0.12  - 0.27  0.77  2       0.68 
PE35  -0.95  0.23  0.56  0.87  2       0.65 
PE13  0.10  0.12  0.49  0.89  2  0.64 
PE31  -1.34  0.16  - 0.34  1.67  2  0.43 
PE32  0.83  0.14  - 0.31  2.25  2  0.32 
PE38  1.31  0.12  0.80  2.50  2  0.29 
PE36  -0.44  0.15  - 0.44  2.66  2  0.26 
PE33  0.57  0.11  0.82  5.96  2  0.05 
PE40  1.06  0.10  - 1.52  8.73  2  0.01 
PE41  -1.20  0.13  1.81  9.80  2  0.01 
PE39  0.93  0.09  - 1.90  11.57  2  0.00 
PE42  -1.31  0.13  2.12  13.76  2  0.00 
               ______________________________________________________________________ 
 
The results indicate that item PE42 is not working well, it has low discrimination. 
Therefore, it is deleted, and the results of the test of fit to the rest of the items are shown 
below in Table Parenting Efficacy 3.   
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Table Parenting Efficacy 3   
Test of individual item fit for Locus subscale after deleting item PE42 
________________________________________________________________________ 
 Item               Location           SE         Fit Residual  Chi Square     DF      Probability 
________________________________________________________________________ 
PE32  0.70  0.15  -0.31  0.50  2.00  0.78 
PE35  -1.06  0.25  0.68  0.73  2.00  0.69 
PE13  -0.15  0.13  0.64  2.66  2.00  0.26 
PE37  0.39  0.12  -0.29  2.87  2.00  0.24 
PE31  -1.45  0.16  -0.10  3.33  2.00  0.19 
PE36  -0.52  0.15  -0.19  4.46  2.00  0.11 
PE38  1.19  0.12  0.91  4.49  2.00  0.11 
PE40  0.94  0.10  -1.91  10.29  2.00  0.01 
PE33  0.44  0.11  1.17  14.21  2.00  0.00 
PE39  0.82  0.10  -2.34  14.63  2.00  0.00 
PE41  -1.31  0.13  2.53  17.07  2.00  0.00 
________________________________________________________________________ 
 
However, the results show that now item PE41 is not working well either, so it is also 
deleted.  The results of test of fit after deleting both items PE42 and PE41 are shown 
below in Table Parenting Efficacy 4. 
 
Table Parenting Efficacy 4     
Test of individual item fit for Locus subscale after deleting item PE41 and PE42 
____________________________________________________________________ 
Item            Location           SE         Fit Residual     Chi Square     DF    Probability 
____________________________________________________________________ 
PE37  0.26  0.12  -0.34  0.50  2.00  0.78 
PE32  0.59  0.15  -0.21  0.74  2.00  0.69 
PE31  -1.61  0.16  0.04  1.46  2.00  0.48 
PE13  -0.30  0.13  0.68  2.27  2.00  0.32 
PE35  -1.17  0.25  0.98  3.30  2.00  0.19 
PE36  -0.66  0.15  0.00  4.90  2.00  0.09 
PE33  0.31  0.11  1.91  10.80  2.00  0.00 
PE40  0.83  0.10  -2.37  11.03  2.00  0.00 
PE38  1.06  0.12  1.50  12.08  2.00  0.00 
PE39  0.70  0.10  -2.68  12.96  2.00  0.00 
_____________________________________________________________________ 
 
 
Step 3: Item/person distribution 
 
The graph of the distribution of item and person locations is presented in Figure 
Parenting Efficacy 1 below. 
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Figure Parenting Efficacy 1.  Person-item threshold distributions for Parenting 
                                               Efficacy subscale 
 
The graph shows that the distribution of the group is centred more at the positive end of 
the construct being measured, thus tending also to be homogeneous.  The items are 
quite well spread but with gaps at the bottom of the scale. However, no person is 
located at that point on the continuum.   
 
Step 4: Order and locations of items 
 
Table Parenting Efficacy 5 provides the Parenting Efficacy subscale items in order of 
increasing location (in logits) on the continuum. 
   
Table Parenting Efficacy 5    
Parenting Efficacy subscale items in order of increasing location (in logits) on the  
continuum  
 ________________________________________________________________________________ 
Item        Statement                                                                                               Location       SE 
________________________________________________________________________________ 
PE31  I feel confident in parenting my children now      - 1.61  0.16 
PE35  Compared to my other children, it is easier to care for this child     - 1.17  0.25 
PE36  I feel confident in taking care of my children until they reach adulthood     - 0.66  0.15 
PE13  Beliefs I hold now about parenting are very much different from those I held      - 0.30  0.13 
  before I had any children     
PE37  I need some outside help to take care of my children      0.26  0.12 
PE33  I didn't realize that each child demanded so much attention      0.31  0.11 
PE32  I become easily  frustrated in parenting my children      0.58  0.14 
PE39  Successful parenting depends a lot on luck factor      0.70        0.1 
PE40  Without much parental effort, a child can develop by him/herself      0.83  0.10 
PE38  I need some professional help in taking care of my children      1.06          0.12 
_________________________________________________________________________________                                                                 
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Reliabilities 
 
As an illustration of how the reliability statistics were affected when items PE 41 and 
PE 42 were eliminated from the analyses, Table Parenting Efficacy 6 below shows the 
Person Separation Indices before and after eliminating of items.   
               
Table Parenting Efficacy 6    
Reliabilities for Parenting Efficacy subscale before and after elimination of items  
PE41 and PE42                                            
                                                     ______________________________________________________                                                                          
                                                            Low                          Items                      Person Separation 
                                                       discrimination           eliminated                          Index 
                                                             __________________________________________________ 
                                Before                                                                                         0.421 
                               deleting 
                             (12 items)  
                                 
                               After                                                   L41, L42                          0.549 
                               deleting 
                             (10 items) 
                         ____________________________________________________________________ 
 
These results indicate that the  reliability improves slightly when items PE41 and PE42 
are eliminated, thereby giving support to the recommendation to eliminate these two 
items. 
 
Summary of results from the analysis: 
1.  All items operate well with 4 categories.    
2.  Items PE41 and PE42 are eliminated from the Parenting Efficacy subscale due to 
     low discrimination. 
3.  Overall, the scale items are spread across a fairly wide distribution; however, the 
     homogeneity of the sample has resulted in a relatively low reliability.   
4.  The reliability (Person Separation Index) is 0.55.  
5.  The subscale, after deleting items L41 and L42, can provide a valid and reliable 
      measure in assessing  mothers' self-efficacy  in parenting their children; however, 
     because the sample is homogeneous with respect to these items, discrimination 
     among respondents is relatively low.     
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APPENDIX C 4 
 
Categories of mother and child’s interaction behaviours  
 
Categories of mother’s interacting behaviours  
_______________________________________________________ 
                                Supporting children’s                 Discouraging children’s  
                         critical thinking development        critical thinking development 
________________________________________________________________________ 
Cognitive aspects   Cognitive supports  
-  questioning 
-  correcting 
-  suggesting 
-   explaining 
-  reasoning 
-  demonstrating 
Prescriptives:  
- imperatives  
- acting on behalf   
Socio-emotional 
aspects 
Emotional support:  
    Verbal: 
-    approval  
-  encouragement 
-  attribution 
-  persuasion 
Non-verbal: 
-  responsiveness 
-  avoiding disagreement 
Pressure:  
     Verbal: 
- labeling 
- being impatient 
- being frustrated  
- being hostile 
- feeling ashamed  
- giving up 
- disagreeing 
- feeling confused 
       Physical actions: 
- physical means 
- intruding 
- ignoring 
- discontinuing 
____________________________________________________________________________ 
 
The descriptions are as follow, started with categories that are supportive of children’s 
critical thinking development.  
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No  Mother’s strategies 
of teaching 
Categories  Sub-categories 
Mother asks the Child a low-level or a 
simple question. 
Questioning: 
Mother questions Child 
  Mother makes an interrogative 
suggestion to check how Child  
understands the rules/game and/or her 
teaching 
Correcting: 
Mother corrects a child’s action 
verbally 
 
Suggesting: 
Mother’s softer commands that 
suggests the Child to  pursue a given 
course of action. ("Why don't  you do 
use that piece?") 
 
Information: 
Mother gives information about the rules 
of the game.  (This is coded once for 
each new item of information) 
Principles: 
Mother emphasizes principles, strategies 
Explaining: 
Mother gives information about the 
rules of the game. 
Coherent:: 
Mother has clear coherent teaching style 
Assumptions:  
Mother  gives  Child  reasons  when 
explaining 
Reasoning:  
Mother gives reasons to Child so s/he 
can understand the rules of the game 
Possibilities: 
Mother talks about what may or might 
have happened according to the 
possibilities the rules create 
1  Cognitive support 
(modelling) 
Demonstrating (Modeling): 
Mother physically demonstrates to  
how to accomplish part of the task  
                                       
 
 
 
No  Mother’s strategies 
of teaching 
Categories  Sub-categories 
Approval:  
Mother  approves Child's ideas 
suggestion, or action 
Encouragement: 
Mother supports, encourages Child, 
including encourages Child  to proceed 
independently 
Competence attribution:  
Mother’s statements of praises and 
encouragement which point out to the 
Child  the quality of work s/he is doing 
or has done, attributing ability, effort 
and competence to the Child on the 
given task ("You are so smart") 
Verbal:  
Mother verbally expresses approval of  
Child’s activity or product   
 
Persuasion  
Mother persuades Child to keep working 
on task 
Responsive 
Mother is responsive for Child's 
momentary needs 
2  Emotional support 
Non-verbal: 
Mother shows support to Child to keep 
working on a task 
Avoiding disagreement 
Mother avoids confrontation with Child  
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No  Mother’s strategies 
of teaching 
Categories  Sub-categories 
Imperatives: Mother gives suggestions  
for the Child to follow ("You must go 
this way").  For instance, Mother 
spontaneously directs Child about what 
s/he should/ should not do 
  3  Prescriptive 
Acting on behalf 
Mother  overly invested  in Child’s  
performance; Mother acts on the Child's 
behalf 
 
 
 
No  Mother’s strategies 
of teaching 
Categories  Sub-categories 
Impatient:  
Mother is impatient with Child 
Frustrated: 
Mother is  frustrated by failure to find 
strategy 
Hostile:  
Mother is hostile toward Child 
Ashamed:  
Mother lacks pride in Child, ashamed of 
Child 
Give up:  
Mother gives up, retreats from 
difficulties 
Verbal 
Disagree: 
Mother and Child express disagreement 
openly 
Physical means: 
Mother communicates to Child via 
physical means 
Intrusion:   
Mother intrudes physically in tasks 
Ignoring:  
Mother  ignores Child's request, ideas or 
suggestions 
4  Pressure: 
Mother  pressures  
C  to work at tasks 
 
Physical actions 
Discontinue:   
Mother discontinues teaching/ 
interacting for any reason 
 
Categories of child’s interacting behaviours 
 
No  Child’s behaviour when 
interacting with Mother 
Categories 
Lowest level 
Medium-low level 
Medium-high level 
1  Questioning 
Highest level 
Initiative  2  Independency 
Planning 
Passive  3  Dependency 
Ask for help 
4  Evaluating  None 
Inadequate:   5  Actions 
Adequate: 
Inadequate:  6  Emotion 
Adequate:  
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The descriptions are now follow: 
 
No  Child’s behaviour when 
interacting with Mother 
Categories and descriptions 
Lowest level:  
Mechanistic or memorizing questions in which there was no effective 
use of a  questioning word : no 
need to ask ("This is  plane, right?") 
Medium-low 
Involves knowledge, recall, or comprehension, characterized by  
requiring a closed one -word answer ("yes/no") or at best one 
meaningful phrase ("What is its colour?")   
Medium-high 
Convergent comprehension questions, characterized by  requiring 
one or a few  alternative answers composed of one or two sentences  
("How do we make a square?") 
1  Questioning 
Highest level  
Involving application, analysis, synthesis, or evaluation ( "Why is  this 
triangle like this?") 
Initiative: 
Shows initiative to pursue an action 
2  Independency 
Planning: 
Make planning spontaneously; combine sub-steps or divide an 
activity into sub-steps; spontaneously is capable of using the rules or 
combination of them in a correct and efficient way 
Passive 
Child sits passively waiting for instructions, unres-ponsive to 
questions or in other ways expresses uncertainty  by just doing 
nothing 
3  Dependency 
Ask for help 
4  Evaluating: Child’s self-
comments about the degree of 
success; able to judge the 
results of the rules in action as 
favourable or unfavourable 
  
 
 
Inadequate:  
Task-irrelevant discerning: marks or sticks to plans and decisions 
that are clearly not task-oriented ,  
5  Actions 
Adequate: 
Child shows behaviour which indicates interests or shows alert 
understanding, like verbal extensions of the Mother's information, 
questions, comments or corrections to the M's plans, develops new 
strategies, etc., distinguishing main from trivial matters, may include 
concentration and persistent 
 
 
 
No  Child’s behaviour when 
interacting with Mother 
Categories and descriptions 
Inadequate: 
Emotions that hinders Child to finishing a task Inadequate reactions: 
expresses  negative, irrelevant or over-excited reactions, like 
experiencing questions and comments as corrections, ignoring new 
information, keep to persistent patterns of response failure, seeking 
refuge with magic, trickery, or other idiosyncratic 
6  Emotion 
Adequate:  
Emotions that help Child to keep working on a task 
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APPENDIX D 1 
 
Child participants’ verbal authentication for Make believe stories 
 
 
ID   Make  
Believe 1 
  Make  
believe 2 
  Make  
believe 3 
  Make  
believe 4 
 
 
  Answer  Authentication  Answer  Authentication  Answer  Authentication  Answer  Authentication 
   1  Right  -  Wrong  -  Right  -  Wrong  - 
2  Right  He is full already  Wrong  Blowing turns 
the light off 
Wrong  We spray the 
mosquitoes, 
they die 
Wrong  He cries 
because he 
feels hurt 
3  Wrong  He is full already  Wrong  Blowing turns 
the light off 
Wrong  The mosquitoes 
die because we 
spray them 
Wrong  He feels hurt, so 
he cries,” au, 
au” 
4  Right  -  Wrong  Because we 
blow it 
Wrong  They die 
because we 
spray them 
Right  - 
5  Right  He is full  Wrong  We blow the 
candle, the fire 
is off 
Wrong  Because we 
spray them 
Wrong  He feels hurt, he 
cries 
6  Right  He is full  Wrong  We blow the 
candle 
Wrong  They die 
because we 
spray them 
Wrong  He feels hurt, he 
cries 
7  Right  He is full  Wrong  Because we 
blow it, no more 
light 
Wrong  Because we 
spray them 
Right  If he feels hurt, 
he cries  
8  Wrong  He is full  Wrong  We blow the 
candle 
Wrong  Because we 
spray them 
Wrong  When he feels 
hurt, he will cry 
9  Right  He is full  Right  The fire will be 
off 
Right  We spray the 
mosquitoes, 
they die 
Wrong  He cries, 
because he 
feels hurt 
10  Wrong  He is full  Right  We blow the fire  Right  We spray them, 
the mosquitoes 
die 
Wrong  He feels hurt, he 
cries  
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ID  Make  
believe 1 
  Make  
believe 2 
  Make  
believe 3 
  Make  
believe 4 
 
  Answer  Authentication  Answer  Authentication  Answer  Authentication  Answer  Authentication 
11  Right  He is full  Right  The fire will be 
off when we 
blow it 
Wrong  They die 
because we 
spray them 
Right  He feels hurt, he 
cries 
12  Wrong  He is full, no 
more food 
Wrong  No more fire, we 
blow the candle 
Wrong  Because we 
spray them 
Wrong  He feels hurt, he 
cries 
13  Wrong  He is full  Wrong  We blow the 
candle, it is off 
Wrong  Because we 
spray them 
Wrong  He feels hurt, he 
cries 
14  Wrong  He is full  Wrong  We blow the 
candle, the fire 
is off 
Wrong  We spray the 
mosquitoes, 
they die 
Right  He cries 
because he 
feels so much 
pain 
15  Wrong  He is full  Right  If we blow the 
candle, the fire 
gets bigger 
Wrong  The mosquitoes 
die because we 
spray them 
Right  He cries 
because he 
feels hurt 
16  Wrong 
 
He is full  Wrong  The fire is off 
when we blow 
the candle 
Wrong  The mosquitoes 
die because we 
spray them 
Right  - 
17  Wrong  Full? No more 
food 
Wrong  We blow the 
candle, no more 
light 
Wrong  We spray the 
mosquitoes, 
they die 
Wrong  He cries because 
he feels hurt 
18  Wrong  He is full  Wrong  -  -  -  Wrong  He feels hurt, he 
cries 
19  Wrong  He is full  Wrong  When we blow 
the candle, the 
light is off 
Wrong  Because we 
spray them 
Right  - 
20  Wrong  He is full, no 
more food 
Right  We blow the 
candle, no more 
light 
Wrong  Because we 
spray them 
Wrong  He feels hurt, he 
cries 
21  Wrong  He is full, no 
need to ask for 
more food 
Wrong  We blow the 
candle, no more 
light 
Wrong  The mosquitoes 
die because we 
spray them 
Wrong  When Mickey 
feels hurt, he 
cries 
22  Wrong  He is already full  Wrong  No more light 
when we blow 
the candle 
Wrong  We spray the 
mosquitoes, 
they die 
Wrong  He feels hurt, he 
cries 
23  Wrong  He is full  Wrong  The fire is off 
when we blow 
Wrong  They die 
because we 
Wrong  Cries, because 
he feels hurt  
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the candle  spray them 
 
ID  Make  
believe 1 
  Make  
believe 2 
  Make  
believe 3 
  Make  
believe 4 
 
  Answer  Authentication  Answer  Authentication  Answer  Authentication  Answer  Authentication 
24  Wrong  He is full  Right  When we blow 
the candle, the 
light is off 
Wrong  Because we 
spray them, they 
die 
Right  He cries because 
he feels hurt 
25  Right  He is full  Wrong  The fire is off 
because we 
blow the candle 
Wrong  Every time we 
spray the 
mosquitoes, 
they die 
Right  He cries because 
he feels hurt 
26  Right  He is full  Wrong  We blow the 
candle, no more 
light 
Wrong  We spray the 
mosquitoes, 
they die 
Right  - 
27  Wrong  He is full  Wrong  The fire is off 
when we blow 
the candle 
Wrong  We spray the 
mosquitoes, 
they die 
Wrong  He feels hurt, he 
cries 
28  Right  You said so in the 
story 
Wrong  Didn’t the fire off 
when we blow 
the candle? 
Wrong  Because we 
spray them 
Wrong  He feels hurt, he 
cries 
29   Wrong  He is full already  Right  -  Right  Don’t they die 
when we spray 
them? 
Wrong  He cries because 
he feels hurt 
30  Wrong  He is full  Wrong  The fire is off, 
we blow the 
candle 
Wrong  They die 
because we 
spray them 
Wrong  He feels hurt, so 
he cries 
31  Wrong  He is full  Wrong  When we blow 
the candle, the 
light is off 
Wrong  They die 
because we 
spray them 
Wrong  He will cry 
because he feels 
hurt 
32  Wrong  -  Wrong  Because we 
blow the candle, 
the fire is off 
Right  The mosquitoes 
die because we 
spray them 
Wrong  - 
33  Wrong  He is full  Right  When we blow 
the candle, the 
light is off 
Wrong  Because we 
spray them 
Wrong  He cries, he feels 
hurt 
34  Wrong  He is full  Right  Didn’t you say 
so in the story 
Right  It happened that 
way there 
Wrong  He feels hurt so 
he cries 
35  Wrong  He asks for no  Wrong  When we blow  Wrong  We spray the  Wrong  He cries because  
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more food 
because he is full 
the candle, the 
fire is off 
mosquitoes, 
they die 
he feels hurt 
 
ID  Make  
believe 1 
  Make  
believe 1 
  Make  
believe 1 
  Make  
believe 1 
 
  Answer  Authentication  Answer  Authentication  Answer  Authentication  Answer  Authentication 
36  Wrong  He is full  Right  The fire gets 
bigger when we 
blow the candle 
Right  Because we 
spray them 
Right  He feels hurt so 
he cries 
37  Wrong  He is full  Wrong  When we blow 
the candle, the 
fire is off 
Wrong  We spray the 
mosquitoes, 
they die 
Wrong  He feels hurt, so 
he cries 
38  Wrong  He is full  Right  The fire gets 
bigger if we blow 
the candle 
Right  The mosquitoes 
die because we 
spray them 
Wrong  He will cry 
because he feels 
hurt 
39                                                                                                                                                                                                                                                                                                                                             Wrong  He is full  Wrong  When we blow 
the candle, the 
light is off 
Wrong  -  Right  That happened in 
the story 
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APPENDIX D 2 
 
Child participants’ performance authentication or comments for floating and sinking objects 
 
 
ID  Object 1  Object 2  Object 3  Object 4  Object 5  Object 6  Object 7  Object 8  Extra 
trial (s) 
1  Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
- 
2   Water is 
there 
(don’t 
know) 
It's 
empty 
It has 
water in 
it 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
- 
3  Inside 
has 
water 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
- 
4  (Told by 
mother) 
I don't 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
(Told by 
mother) 
- 
5  Don't 
know 
Don't 
know 
Don’t 
know 
It has 
water in 
it 
Not sure  Don’t 
know 
Don’t 
know 
Don't 
know 
- 
6  Don’t 
know  
Don’t 
know 
Don’t 
know 
Don’t 
know 
It goes 
inside 
there 
Don’t 
know 
Don’t 
know 
Don’t 
know 
- 
7  I touch 
the can 
with 
water in 
it  
Because 
it is  a 
can also 
Don’t 
know 
It's 
plastic  
Don’t 
know 
(tried 
objects 
6 twice) 
This is 
plastic; 
also-
each is 
differen
t  
Don’t 
know 
Don’t 
know 
- 
8  No water 
inside  
Water 
pushes 
the 
bottle 
up  
It's so 
heavy  
It is 
pushed 
by water  
So many 
water in 
it 
It has 
water 
inside 
So many 
water 
inside  
Don’t 
know 
- 
9   No water 
inside  
It has 
water 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
-  
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ID  Object 1  Object 2  Object 3  Object 4  Object 5  Object 6  Object 7  Object 8  Extra 
trial(s) 
10  Don’t 
know  
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Not sure  It’s 
empty  
It has 
water 
inside, 
it sinks 
- 
11   No 
water 
inside  
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
- 
12  I don’t 
know 
Don’t 
know 
It has 
water 
inside 
It is 
full 
It’s 
empty 
It has 
water 
inside 
it 
It’s 
empty 
Don’t 
know 
- 
13   Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
No idea  No idea  Don’t 
know 
Don’t 
know 
- 
14  This is 
big  
It’s 
small  
It has 
some-
thing in 
it  
It is 
small 
It has 
water 
inside 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Child was 
right on 
the 9
th & 
10
th trials 
15  Don’t 
know 
Don’t 
know 
Not sure  Not sure  Don’t 
know 
Don’t 
know 
Don’t 
know 
I don’t 
know 
- 
16  It’s 
heavy 
It’s 
light 
It’s 
heavy, 
sinks 
It’s 
heavy 
It’s 
light, 
won’t 
sink 
It’s 
heavy 
It’s 
light 
I just 
know it 
from 
learning 
myself 
- 
17  This is 
strong, 
water is 
in it 
It’s 
heavy 
This is 
strong  
The 
bottle 
is 
strong  
This is 
strong 
also  
This is 
strong  
Don’t 
know 
This is 
strong, 
it has 
water   
9
th-it’s 
floating, 
it needs 
no water  
 
10
th-it’s 
sinking, I 
don’t know 
why 
18  It has 
water in 
it 
It’s 
empty 
It’s 
empty 
It’s 
empty 
Not sure  It has 
water 
 
It’s 
empty 
Don’t 
know 
9
th&10
th 
trials-all 
is correct 
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ID  Object 1  Object 2  Object 3  Object 4  Object 5  Object 6  Object 7  Object 8  Extra  
trial(s) 
19  Don’t 
know 
It's 
heavy 
It's 
light  
I know 
it, it's 
light 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
- 
20  Because 
it can 
sink 
It can 
walk 
Why is 
it so?  
No idea  Don’t 
know 
Don't 
know 
Don’t 
know 
No idea  - 
21  The 
water is 
more   
It is no 
deep 
water  
The body 
has 
water  
Water is 
in 
here(poi
nt to 
the 
bucket)  
If I'm 
not 
mistaken
, it 
should 
go 
float-
ing) 
This is 
fat, it 
will 
sink 
It has 
no water 
in it  
It's 
empty 
inside  
- 
22  It has 
water 
Because 
it  goes 
that way 
It goes 
that way 
It has 
water 
It is 
made of 
this 
It is 
empty 
It has 
water 
It's 
empty now 
- 
23  Don’t 
know 
It has 
some-
thing 
It is 
made of 
some-
thing 
It has 
some-
thing 
Don’t 
know 
Don’t 
know 
Don’t 
know 
Don’t 
know 
9th&10th 
trial are  
correct 
24  It has 
water 
inside  
The 
bucket 
has 
water  
It has 
water  
It has 
water  
It has 
water  
Don’t 
know 
Don't 
know 
No idea  - 
25   It's 
strong 
It's 
strong 
It's 
strong & 
big 
It's not 
strong, 
small 
It's not 
big  
It’s big  It's not 
strong  
Don’t 
know 
- 
26     I don't 
know  
I don't 
know 
Don't 
know 
Don't 
know  
Don't 
know  
Don't 
know  
Don’t 
know 
- 
27  It's 
made of  
glass  
Plastic 
can sink  
Glass 
will 
sink  
It's a 
bottle  
It's 
plastic 
bottle  
It's a 
can  
It's 
glass  
No idea  - 
28  It has 
no water 
in it  
 
 
It has 
water 
inside 
It has 
water, 
heavy 
It has 
no water 
It has 
no water 
It has 
water, 
heavy 
This is 
heavy 
It is 
light 
- 
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ID  Object 1  Object 2  Object 3  Object 4  Object 5  Object 6  Object 7  Object 8  Extra 
trial(s) 
29  No idea 
(M gave 
clues) 
It can't 
sink 
It can't 
sink  
No idea  Don't 
know  
Don't 
know  
It's 
heavy 
It sinks  (Child 
predict 
well for 
9
th & 10
th 
trials, 
but gives 
wrong 
reasons)It 
can’t get 
out, it 
can’t sink  
30  Nothing 
inside 
it  
It has 
some-
thing 
inside  
Not sure  It has 
some-
thing 
inside 
Don’t 
know 
Don’t 
know 
Not sure  Can’t 
decide 
- 
31  It's too 
heavy  
Water 
fills in 
It has 
water  
It's too 
heavy  
It has 
no water 
This is 
heavy 
This is 
also 
heavy 
This is 
light 
- 
32  It has 
some-
thing 
inside, 
not sure 
(M gave 
clues) 
It has 
water in 
it  
There's 
water 
outside 
it 
There's 
water in 
the 
bucket  
It has 
water  
It has 
water  
It's 
water 
there 
(pointed 
to the 
bucket) 
It has 
water 
inside, 
not sure 
9th trial-
right 
prediction
, wrong 
reason 
33  Goes 
that way 
I know, 
it's 
light 
Has 
water 
inside 
Has 
water in 
it 
No water  It has 
water 
It is 
heavy 
It is 
light 
- 
34  Don't 
know 
Don't 
know  
Don't 
know  
Don't 
know  
Don't 
know  
It's 
empty  
It has 
water 
inside  
It has 
some-
thing in 
it  
(9
th&10th-
trials 
Child 
gives 
correct 
prediction
) 
35  Don't 
know 
How?  Don’t 
know 
No idea  Maybe, 
don't 
know 
Not sure  Not sure  Don’t 
know 
- 
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ID  Object 1  Object 2  Object 3  Object 4  Object 5  Object 6  Object 7  Object 8  Extra 
trial(s) 
36  Don't 
know 
It just 
did it  
It did 
it  
Don’t 
know 
Don’t 
know 
Nothing 
in it  
Nothing 
in it  
It's made 
of glass, 
don't 
know  
 
 
- 
37  It's 
light  
If it's 
light, 
it 
floats  
It's 
heavy  
It's 
heavy  
This is 
light 
This is 
light 
The 
empty 
bottle 
is of 
glass  
It has 
water 
-  
38  Not sure  not sure  It has 
no water  
It has 
water  
Don’t 
know 
Don't 
know  
It has 
no 
water, 
sure 
It has 
water 
inside 
- 
39  Because 
of this? 
It has 
water 
It has 
water 
It's 
like 
that 
Has 
water in 
it 
It's 
empty 
No idea  Has water 
in it 
On the 
9
th,10
th 
&11
th  
trials, 
Child 
gives 
correct 
prediction 
and 
reasons 
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Child participants’ performance authentication or comments for Adult modelling in Subtests Button Categorizing and Button Orderings  
 
 
ID  Button Categorizing  Button Orderings 
1  -  - 
2  -  - 
3  -  - 
4  -  - 
5  -  - 
6  -  - 
7  They're beautiful  All are beautiful 
8  I want to play them   They are so colourful.  The train wants to turn here 
and there, don't change them  
9  -  - 
10    - 
11  -  - 
12  -  - 
13  -  - 
14  -  - 
15  -  - 
16  -  - 
17  (M told to categorize according to colours)  Mine is more beautiful  
18  I don't want them mixed up   - 
19  Like a rainbow, so colourful. This is flower, eggs.   Mine is more beautiful, more beautiful. They like 
houses  
20  I want it that way, similar with yours   - 
21  They are just similar  Mine is more beautiful  
22  This one is longer   -                                                          
380 
ID  Button Categorizing  Button Orderings 
23  0  It is straight, good 
24  1  It's straight, full.  
25  -  Mine is more beautiful  
26   -  You can't change them, Mom is ok, she can do that. 
(M changed according to colours and sizes, but C 
insisted on his order) 
27  -  - 
28  They are more beautiful, mixed together that way 
(When M asked to obey Exp, C complied) 
(C was complying to let Exp changed the order) Mine 
is pretty, one big, then small, so the big can take care 
of the small.  
29  No need to change  I can change them myself  
30  Because they are long   - 
31  -  - 
32  They are already pretty that way, don't change 
them  
Because they go this and this  
33  -  - 
34  Don't want to  - 
35  No, don't want to change  - 
36  Green goes with green  Mine is more beautiful, don't change them  
37  They are already beuatiful that way  (Told tired, didn't want to change the order, but when 
parents asked her to comply, she agreed). That is 
more beautiful than mine, neat.  
38  They are colourful  - 
39  Don't want to  - 
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APPENDIX E 1 
 
Results from the repeated measures analyses for Wechsler Preschool and Primary 
Scale of Intelligence (WPPSI) Total IQ, Precursors of Critical Thinking 
Assessment for Children (PCTAC) Total, Mother-Child Interactions (MCI) Child 
categories 
 
  Within-Subjects Factors 
 
  time  Dependent Variable 
WPPSI Total IQ  1  Total IQ Pre 
   2  Total IQ Post 
PCTAC Total  1 
Pre PCTAC Total  
   2 
Post PCTAC Total  
MCI Child 
questioning 
1  Pre questioning 
   2  Post questioning 
MCI Child 
independence 
1  Pre independence 
   2  Post independence 
MCI Child 
evaluating 
1  Pre evaluating 
   2  Post evaluating 
MCI Child 
dependence 
1  Pre dependence 
   2  Post dependence 
 
  Between-Subjects Factors 
 
   N 
C  11  Group 
E  14 
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  Descriptive Statistics 
 
   Group  Mean  Std. Deviation  N 
C  109.18  11.548  11 
E  98.21  13.366  14 
Total IQ Pre 
Total  103.04  13.535  25 
C  113.82  7.960  11 
E  113.00  13.604  14 
Total IQ Post 
Total  113.36  11.262  25 
C  16.36973  2.370784  11 
E  13.07993  3.457868  14 
Pre PCTAC Total 
Total  14.52744  3.405348  25 
C  17.9091  2.40941  11 
E  18.9921  2.27746  14 
Post PCTAC Total 
Total  18.5156  2.35148  25 
C  7.29  6.658  11 
E  6.10  7.465  14 
Pre Quest% 
Total  6.62  7.001  25 
C  5.1900  5.77588  11 
E  6.5193  9.77545  14 
Post Quest% 
Total  5.9344  8.13113  25 
C  33.4900  23.33087  11 
E  16.8207  16.71605  14 
Pre Indep% 
Total  24.1552  21.20091  25 
C  19.7736  9.98074  11 
E  22.5279  12.92166  14 
Post Indep% 
Total  21.3160  11.57130  25 
C  13.74  15.700  11 
E  15.43  18.596  14 
Pre Eval% 
Total  14.69  17.051  25 
C  15.5527  14.10136  11 
E  15.8071  13.65946  14 
Post Eval% 
Total  15.6952  13.56225  25 
C  29.5482  22.53105  11 
E  43.6121  21.89850  14 
Pre Depend% 
Total  37.4240  22.84821  25 
C  42.7045  20.71479  11 
E  30.3679  16.76975  14 
Post Depend% 
Total  35.7960  19.24021  25 
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  Multivariate Tests(b) 
 
Effect     Value  F  Hypothesis df  Error df  Sig. 
Pillai's Trace  .994  466.077(a)  6.000  18.000  .000 
Wilks' Lambda  .006  466.077(a)  6.000  18.000  .000 
Hotelling's Trace  155.359  466.077(a)  6.000  18.000  .000 
Intercept 
Roy's Largest Root  155.359  466.077(a)  6.000  18.000  .000 
Pillai's Trace  .125  .427(a)  6.000  18.000  .852 
Wilks' Lambda  .875  .427(a)  6.000  18.000  .852 
Hotelling's Trace  .142  .427(a)  6.000  18.000  .852 
Between Subjects 
Group 
Roy's Largest Root  .142  .427(a)  6.000  18.000  .852 
Pillai's Trace  .763  9.636(a)  6.000  18.000  .000 
Wilks' Lambda  .237  9.636(a)  6.000  18.000  .000 
Hotelling's Trace  3.212  9.636(a)  6.000  18.000  .000 
time 
Roy's Largest Root  3.212  9.636(a)  6.000  18.000  .000 
Pillai's Trace  .575  4.062(a)  6.000  18.000  .009 
Wilks' Lambda  .425  4.062(a)  6.000  18.000  .009 
Hotelling's Trace  1.354  4.062(a)  6.000  18.000  .009 
Within Subjects 
time * Group 
Roy's Largest Root  1.354  4.062(a)  6.000  18.000  .009 
a  Exact statistic 
b  Design: Intercept+Group  
 Within Subjects Design: time 
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  Mauchly's Test of Sphericity(b) 
 
Within 
Subjects 
Effect  Measure 
Mauchly's 
W 
Approx. 
Chi-
Square  df  Sig.  Epsilon(a) 
     
Greenhouse
-Geisser 
Huynh-
Feldt 
Lower-
bound 
Greenhou
se-
Geisser 
Huynh
-Feldt 
Lower-
bound 
Greenhouse
-Geisser 
time  WPPSI 
Total IQ  1.000  .000  0  .  1.000  1.000  1.000 
   PCTAC 
Total 
1.000  .000  0  .  1.000  1.000  1.000 
   MCI Child 
quest  1.000  .000  0  .  1.000  1.000  1.000 
   MCI Child 
indep  1.000  .000  0  .  1.000  1.000  1.000 
   MCI Child 
eval  1.000  .000  0  .  1.000  1.000  1.000 
   MCI Child 
depend 
1.000  .000  0  .  1.000  1.000  1.000 
Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is proportional to an identity matrix. 
a  May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the Tests of Within-Subjects Effects table. 
b  Design: Intercept+Group  
 Within Subjects Design: time 
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Tests of Within-Subjects Effects 
  Multivariate(b,c) 
 
Within Subjects Effect     Value  F  Hypothesis df  Error df  Sig. 
Pillai's Trace  .763  9.636(a)  6.000  18.000  .000 
Wilks' Lambda  .237  9.636(a)  6.000  18.000  .000 
Hotelling's Trace  3.212  9.636(a)  6.000  18.000  .000 
time 
Roy's Largest Root  3.212  9.636(a)  6.000  18.000  .000 
Pillai's Trace  .575  4.062(a)  6.000  18.000  .009 
Wilks' Lambda  .425  4.062(a)  6.000  18.000  .009 
Hotelling's Trace  1.354  4.062(a)  6.000  18.000  .009 
time * Group 
Roy's Largest Root  1.354  4.062(a)  6.000  18.000  .009 
a  Exact statistic 
b  Design: Intercept+Group  
 Within Subjects Design: time 
c  Tests are based on averaged variables. 
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  Univariate Tests 
 
Source  Measure    
Type III Sum 
of Squares  df 
Mean 
Square  F  Sig. 
time  WPPSI Total IQ  Sphericity Assumed  1161.829  1  1161.829  17.268  .000 
      Greenhouse-Geisser  1161.829  1.000  1161.829  17.268  .000 
      Huynh-Feldt  1161.829  1.000  1161.829  17.268  .000 
      Lower-bound  1161.829  1.000  1161.829  17.268  .000 
   PCTAC Total  Sphericity Assumed  171.020  1  171.020  32.571  .000 
      Greenhouse-Geisser  171.020  1.000  171.020  32.571  .000 
      Huynh-Feldt  171.020  1.000  171.020  32.571  .000 
      Lower-bound  171.020  1.000  171.020  32.571  .000 
   MCI Child question  Sphericity Assumed  8.652  1  8.652  .208  .653 
      Greenhouse-Geisser  8.652  1.000  8.652  .208  .653 
      Huynh-Feldt  8.652  1.000  8.652  .208  .653 
      Lower-bound  8.652  1.000  8.652  .208  .653 
   MCI Child indep  Sphericity Assumed  197.575  1  197.575  1.038  .319 
      Greenhouse-Geisser  197.575  1.000  197.575  1.038  .319 
      Huynh-Feldt  197.575  1.000  197.575  1.038  .319 
      Lower-bound  197.575  1.000  197.575  1.038  .319 
   MCI Child evaluate  Sphericity Assumed  14.769  1  14.769  .070  .793 
      Greenhouse-Geisser  14.769  1.000  14.769  .070  .793 
      Huynh-Feldt  14.769  1.000  14.769  .070  .793 
      Lower-bound  14.769  1.000  14.769  .070  .793 
   MCI Child depend  Sphericity Assumed  .024  1  .024  .000  .994 
      Greenhouse-Geisser  .024  1.000  .024  .000  .994 
      Huynh-Feldt  .024  1.000  .024  .000  .994 
      Lower-bound  .024  1.000  .024  .000  .994 
time * Group  WPPSI Total IQ  Sphericity Assumed  317.269  1  317.269  4.716  .040 
      Greenhouse-Geisser  317.269  1.000  317.269  4.716  .040  
387 
      Huynh-Feldt  317.269  1.000  317.269  4.716  .040 
      Lower-bound  317.269  1.000  317.269  4.716  .040 
   PCTAC Total  Sphericity Assumed  58.895  1  58.895  11.217  .003 
      Greenhouse-Geisser  58.895  1.000  58.895  11.217  .003 
      Huynh-Feldt  58.895  1.000  58.895  11.217  .003 
      Lower-bound  58.895  1.000  58.895  11.217  .003 
   MCI Child question  Sphericity Assumed  19.564  1  19.564  .470  .500 
      Greenhouse-Geisser  19.564  1.000  19.564  .470  .500 
      Huynh-Feldt  19.564  1.000  19.564  .470  .500 
      Lower-bound  19.564  1.000  19.564  .470  .500 
   MCI Child indep  Sphericity Assumed  1162.000  1  1162.000  6.106  .021 
      Greenhouse-Geisser  1162.000  1.000  1162.000  6.106  .021 
      Huynh-Feldt  1162.000  1.000  1162.000  6.106  .021 
      Lower-bound  1162.000  1.000  1162.000  6.106  .021 
   MCI Child evaluate  Sphericity Assumed  6.284  1  6.284  .030  .864 
      Greenhouse-Geisser  6.284  1.000  6.284  .030  .864 
      Huynh-Feldt  6.284  1.000  6.284  .030  .864 
      Lower-bound  6.284  1.000  6.284  .030  .864 
   MCI Child depend  Sphericity Assumed  2146.742  1  2146.742  4.897  .037 
      Greenhouse-Geisser  2146.742  1.000  2146.742  4.897  .037 
      Huynh-Feldt  2146.742  1.000  2146.742  4.897  .037 
      Lower-bound  2146.742  1.000  2146.742  4.897  .037 
Error(time)  WPPSI Total IQ  Sphericity Assumed  1547.451  23  67.280       
      Greenhouse-Geisser  1547.451  23.000  67.280       
      Huynh-Feldt  1547.451  23.000  67.280       
      Lower-bound  1547.451  23.000  67.280       
   PCTAC Total  Sphericity Assumed  120.767  23  5.251       
      Greenhouse-Geisser  120.767  23.000  5.251       
      Huynh-Feldt  120.767  23.000  5.251       
      Lower-bound  120.767  23.000  5.251       
   MCI Child question  Sphericity Assumed  956.551  23  41.589        
388 
      Greenhouse-Geisser  956.551  23.000  41.589       
      Huynh-Feldt  956.551  23.000  41.589       
      Lower-bound  956.551  23.000  41.589       
   MCI Child indep  Sphericity Assumed  4377.214  23  190.314       
      Greenhouse-Geisser  4377.214  23.000  190.314       
      Huynh-Feldt  4377.214  23.000  190.314       
      Lower-bound  4377.214  23.000  190.314       
   MCI Child evaluate  Sphericity Assumed  4832.136  23  210.093       
      Greenhouse-Geisser  4832.136  23.000  210.093       
      Huynh-Feldt  4832.136  23.000  210.093       
      Lower-bound  4832.136  23.000  210.093       
   MCI Child depend  Sphericity Assumed  10082.568  23  438.373       
      Greenhouse-Geisser  10082.568  23.000  438.373       
      Huynh-Feldt  10082.568  23.000  438.373       
      Lower-bound  10082.568  23.000  438.373       
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  Tests of Within-Subjects Contrasts 
 
Source  Measure  time 
Type III Sum 
of Squares  df  Mean Square  F  Sig. 
WPPSI Total IQ  Linear  1161.829  1  1161.829  17.268  .000 
PCTAC Total  Linear  171.020  1  171.020  32.571  .000 
MCI Child question  Linear  8.652  1  8.652  .208  .653 
MCI Child indep  Linear  197.575  1  197.575  1.038  .319 
MCI Child evaluate  Linear  14.769  1  14.769  .070  .793 
time 
MCI Child depend  Linear  .024  1  .024  .000  .994 
WPPSI Total IQ  Linear  317.269  1  317.269  4.716  .040 
PCTAC Total  Linear  58.895  1  58.895  11.217  .003 
MCI Child question  Linear  19.564  1  19.564  .470  .500 
MCI Child indep  Linear  1162.000  1  1162.000  6.106  .021 
MCI Child evaluate  Linear  6.284  1  6.284  .030  .864 
time * Group 
MCI Child depend  Linear  2146.742  1  2146.742  4.897  .037 
WPPSI Total IQ  Linear  1547.451  23  67.280       
PCTAC Total  Linear  120.767  23  5.251       
MCI Child question  Linear  956.551  23  41.589       
MCI Child indep  Linear  4377.214  23  190.314       
MCI Child evaluate  Linear  4832.136  23  210.093       
Error(time) 
MCI Child depend  Linear  10082.568  23  438.373       
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  Tests of Between-Subjects Effects 
 
Transformed Variable: Average  
Source  Measure 
Type III Sum 
of Squares  df  Mean Square  F  Sig. 
WPPSI Total IQ  580709.501  1  580709.501  2594.377  .000 
PCTAC Total  13559.517  1  13559.517  1441.437  .000 
MCI Child question  1939.598  1  1939.598  24.964  .000 
MCI Child indep  26417.225  1  26417.225  77.250  .000 
MCI Child evaluate  11284.729  1  11284.729  39.673  .000 
Intercept 
MCI Child depend  65862.752  1  65862.752  165.107  .000 
WPPSI Total IQ  427.821  1  427.821  1.911  .180 
PCTAC Total  14.999  1  14.999  1.594  .219 
MCI Child question  .059  1  .059  .001  .978 
MCI Child indep  596.377  1  596.377  1.744  .200 
MCI Child evaluate  11.559  1  11.559  .041  .842 
Group 
MCI Child depend  9.189  1  9.189  .023  .881 
WPPSI Total IQ  5148.179  23  223.834       
PCTAC Total  216.360  23  9.407       
MCI Child question  1787.033  23  77.697       
MCI Child indep  7865.372  23  341.973       
MCI Child evaluate  6542.233  23  284.445       
Error 
MCI Child depend  9174.932  23  398.910       
 
 
 
Estimated Marginal Means 
  1. Group 
 
Measure  Group  Mean  Std. Error  95% Confidence Interval 
     
Lower 
Bound 
Upper 
Bound  Lower Bound  Upper Bound 
WPPSI  C  111.500  3.190  104.902  118.098 
   E  105.607  2.827  99.758  111.456 
PCTAC  C  17.139  .654  15.787  18.492 
   E  16.036  .580  14.837  17.235 
MCIChildquestion  C  6.239  1.879  2.352  10.127 
   E  6.308  1.666  2.862  9.754 
MCIChildindep  C  26.632  3.943  18.476  34.788 
   E  19.674  3.495  12.445  26.904 
MCIChildevaluate  C  14.648  3.596  7.210  22.087 
   E  15.617  3.187  9.023  22.210 
MCIChilddepend  C  36.126  4.258  27.318  44.935 
   E  36.990  3.774  29.182  44.798 
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  2. time 
 
Measure  time  Mean  Std. Error  95% Confidence Interval 
     
Lower 
Bound 
Upper 
Bound  Lower Bound  Upper Bound 
WPPSI  1  103.698  2.540  98.444  108.952 
   2  113.409  2.316  108.618  118.200 
PCTAC  1  14.725  .611  13.461  15.989 
   2  18.451  .471  17.477  19.424 
MCIChildquestion  1  6.693  1.435  3.723  9.662 
   2  5.855  1.668  2.405  9.304 
MCIChildindep  1  25.155  4.002  16.877  33.434 
   2  21.151  2.364  16.261  26.041 
MCIChildevaluate  1  14.585  3.505  7.335  21.835 
   2  15.680  2.791  9.907  21.453 
MCIChilddepend  1  36.580  4.467  27.339  45.822 
   2  36.536  3.745  28.790  44.283 
 
  3. Group * time 
 
Measure  Group  time  Mean  Std. Error  95% Confidence Interval 
        
Lower 
Bound 
Upper 
Bound  Lower Bound  Upper Bound 
WPPSI  C  1  109.182  3.801  101.318  117.046 
      2  113.818  3.466  106.648  120.989 
   E  1  98.214  3.370  91.244  105.185 
      2  113.000  3.072  106.644  119.356 
PCTAC  C  1  16.370  .915  14.478  18.262 
      2  17.909  .704  16.452  19.366 
   E  1  13.080  .811  11.403  14.757 
      2  18.992  .624  17.701  20.284 
MCIChildquestion  C  1  7.288  2.148  2.844  11.732 
      2  5.190  2.496  .027  10.353 
   E  1  6.097  1.904  2.158  10.037 
      2  6.519  2.212  1.943  11.096 
MCIChildindep  C  1  33.490  5.989  21.100  45.880 
      2  19.774  3.538  12.455  27.092 
   E  1  16.821  5.309  5.838  27.803 
      2  22.528  3.136  16.041  29.015 
MCIChildevaluate  C  1  13.744  5.245  2.893  24.594 
      2  15.553  4.177  6.912  24.193 
   E  1  15.426  4.649  5.809  25.044 
      2  15.807  3.702  8.148  23.466 
MCIChilddepend  C  1  29.548  6.686  15.717  43.380 
      2  42.705  5.605  31.111  54.298 
   E  1  43.612  5.927  31.352  55.872 
      2  30.368  4.968  20.091  40.645 
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T-test analyses for WPPSI Total IQ, PCTAC Total, MCI Child independence and 
MCI Child dependence categories 
 
 
  Group Statistics 
 
                               Group  N  Mean 
Std. 
Deviation 
Std. Error 
Mean 
WPPSI Total IQ Pre  E  16  98.94  13.020  3.255 
   C  23  114.61  11.496  2.397 
WPPSI Total IQ Post  E  15  113.73  13.414  3.463 
   C  13  116.46  9.854  2.733 
PCTAC Total Pre  E  16  13.08475  3.219232  .804808 
   C  23  16.45135  2.686221  .560116 
PCTAC Total Post  E  15  18.2027  2.34118  .60449 
   C  13  17.2600  2.36061  .65471 
MCI Child 
independent Pre 
E  16  18.5100  16.23541  4.05885 
   C  23  29.5413  18.11391  3.77701 
MCI Child 
independent Post 
E  14  22.5279  12.92166  3.45346 
   C  11  19.7736  9.98074  3.00931 
MCI Child dependent 
Pre 
E  16  41.1938  21.43238  5.35809 
   C  23  27.2296  18.58948  3.87618 
MCI Child dependent 
Post 
E  14  30.3679  16.76975  4.48190 
   C  11  42.7045  20.71479  6.24575 
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Independent Samples Test 
 
  
Levene's Test 
for Equality of 
Variances  t-test for Equality of Means 
   F  Sig.  t  df 
Sig. 
(2-
taile
d) 
Mean 
Difference 
Std. Error 
Differ-
ence 
95% Confidence 
Interval of the 
Difference 
                        Lower  Upper 
WPPSI 
Total IQ 
Pre 
Equal 
variances 
assumed 
.018  .894  -3.966  37  .000  -15.671  3.951  -23.677  -7.665 
   Equal 
variances not 
assumed 
      -3.877  29.721  .001  -15.671  4.042  -23.930  -7.412 
WPPSI 
Total IQ 
Post 
Equal 
variances 
assumed 
2.274  .144  -.605  26  .551  -2.728  4.511  -12.000  6.544 
   Equal 
variances not 
assumed 
      -.618  25.382  .542  -2.728  4.412  -11.808  6.351 
PCTAC 
Total Pre 
Equal 
variances 
assumed 
.035  .853  -3.549  37  .001  -3.366598  .948659  -
5.288763 
-
1.444433 
   Equal 
variances not 
assumed 
      -3.433  28.492  .002  -3.366598  .980533  -
5.373567 
-
1.359629 
PCTAC 
Total 
Post 
Equal 
variances 
assumed 
.008  .931  1.059  26  .300  .94267  .89055  -.88789  2.77323 
   Equal 
variances not 
assumed 
      1.058  25.374  .300  .94267  .89110  -.89122  2.77655 
MCI Child 
independ
ent Pre 
Equal 
variances 
assumed 
.028  .869  -1.950  37  .059  -11.03130  5.65691  -
22.49330 
.43069 
   Equal 
variances not 
assumed 
      -1.990  34.558  .055  -11.03130  5.54438  -
22.29213 
.22953 
MCI Child 
independ
ent Post 
Equal 
variances 
assumed 
.905  .351  .583  23  .566  2.75422  4.72773  -7.02584  12.53428 
   Equal 
variances not 
assumed 
      .601  22.999  .554  2.75422  4.58064  -6.72159  12.23003 
MCI Child 
dependen
t Pre 
Equal 
variances 
assumed 
.415  .524  2.167  37  .037  13.96418  6.44292  .90960  27.01877 
   Equal 
variances not 
assumed 
      2.112  29.331  .043  13.96418  6.61316  .44538  27.48299 
MCI Child 
Depende
nt Post 
Equal 
variances 
assumed 
.614  .441  -1.647  23  .113  -12.33669  7.48938  -
27.82965  3.15627 
   Equal 
variances not 
assumed 
      -1.605  19.062  .125  -12.33669  7.68744  -
28.42314  3.74976 
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Paired-samples t-test analyses for all Precursors of Critical Thinking Assessment 
for Children (PCTAC) variables 
 
 
  Paired Samples Statistics (Experimental group))  
 
   Mean  N 
Std. 
Deviation 
Std. Error 
Mean 
Pair 1  PreInfoIdent  .93  15  .098  .025 
   PostInfoIdent  1.00  15  .000  .000 
Pair 2  PreCategor  1.400  15  .6325  .1633 
   PostCategor  1.97  15  .129  .033 
Pair 3  PreAttributeIdent  1.033  15  .5499  .1420 
   PostAttributeIdent  1.400  15  .3873  .1000 
Pair 4  PreApplyAttributeIdent  1.000  15  .5345  .1380 
   PostApplyAttributeIdent  1.833  15  .2440  .0630 
Pair 5  PrePredict  1.0263  15  .80613  .20814 
   PostPredict  1.2940  15  .41643  .10752 
Pair 6  PreLearn  .40  15  .431  .111 
   PostLearn  .60  15  .387  .100 
Pair 7  PreRecognizeLogic  2.0250  15  .33139  .08557 
   PostRecognizeLogic  1.95833  15  .434728  .112246 
Pair 8  PrePerspTake  .367  15  .2968  .0766 
   PostPerspTake  1.20  15  .356  .092 
Pair 9  PreMoralReason  .80  15  .455  .118 
   PostMoralReason  1.57  15  .942  .243 
Pair 10  PreVerbalAuthen  .79520  15  .539471  .139291 
   PostVerbalAuthen  1.5473  15  .34263  .08847 
Pair 11  PrePerformanceAuthen  .58  15  .545  .141 
   PostPerformanceAuthen  3.693  15  2.2995  .5937 
Pair 12  PreAdultModel  .47  15  .834  .215 
   PostAdultModel  1.80  15  .56  .187 
Pair 13  PreCreativ  .40  15  .605  .156 
   PostCreativ  1.1113  15  .48031  .12402 
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  Paired Samples Correlations (Experimental group) 
 
   N  Correlation  Sig. 
Pair 1  PreInfoIdent & PostInfoIdent  15  .  . 
Pair 2  PreCategor & PostCategor  15  .175  .533 
Pair 3  PreAttributeIdent & PostAttributeIdent  15  -.402  .137 
Pair 4  PreApplyAttributeIdent & 
PostApplyAttributeIdent  15  -.137  .627 
Pair 5  PrePredict & PostPredict  15  .182  .515 
Pair 6  PreLearn & PostLearn  15  .385  .156 
Pair 7  PreRecognizeLogic & 
PostRecognizeLogic  15  -.302  .274 
Pair 8  PrePerspTake & PostPerspTake  15  .439  .101 
Pair 9  PreMoralReason & PostMoralReason  15  -.508  .053 
Pair 10  PreVerbalAuthen & PostVerbalAuthen  15  .305  .269 
Pair 11  PrePerformanceAuthen & 
PostPerformanceAuthen  15  .757  .001 
Pair 12  PreAdultModel & PostAdultModel  15  .276  .319 
Pair 13  PreCreativ & PostCreativ  15  .109  .698 
 
 
  Paired Samples Test (Experimental group) 
 
   Paired Differences  t  df 
Sig. 
(2-
taile
d) 
   Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence 
Interval of the 
Difference          
            Lower  Upper          
Pair 1  PreInfoIdent – PostInfoIdent  -.067  .098  .025  -.121  -.013  -2.646  14  .019 
Pair 2  PreCategor – PostCategor  -.5667  .6230  .1609  -.9117  -.2217  -3.523  14  .003 
Pair 3  PreAttributeIdent - 
PostAttributeIdent  -.3667  .7898  .2039  -.8041  .0707  -1.798  14  .094 
Pair 4  PreApplyAttributeIdent- 
PostApplyAttributeIdent 
-.8333  .6172  .1594  -1.1751  -.4915  -5.229  14  .000 
Pair 5  PrePredict – PostPredict  -.26773  .83715  .21615  -.73133  .19587  -1.239  14  .236 
Pair 6  PreLearn – PostLearn  -.200  .455  .118  -.452  .052  -1.702  14  .111 
Pair 7  PreRecognizeLogic – 
PostRecognizeLogic  .066667  .621179  .160388  -.277331  .410664  .416  14  .684 
Pair 8  PrePerspTake - 
PostPerspTake  -.8333  .3493  .0902  -1.0268  -.6399  -9.239  14  .000 
Pair 9  PreMoralReason - 
PostMoralReason  -.767  1.237  .319  -1.452  -.081  -2.400  14  .031 
Pair 10  PreVerbalAuthen – 
PostVerbalAuthen  -.752133  .543658  .140372  -
1.053201 
-.451066  -5.358  14  .000 
Pair 11  PrePerformanceAuthen - 
PostPerformanceAuthen  -3.1183  1.9206  .4959  -4.1819  -2.0548  -6.288  14  .000 
Pair 12  PreAdultModel - 
PostAdultModel 
-1.200  .941  .243  -1.721  -.679  -5.740  14  .000 
Pair 13  PreCreativ - PostCreativ  -.71220  .73053  .18862  -1.11675  -.30765  -3.776  14  .002 
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  Paired Samples Statistics (Control group)) 
 
   Mean  N 
Std. 
Deviation 
Std. 
Error 
Mean 
Pair 1  PreInfoIdent  .869  13  .0947  .0263 
   PostInfoIdent  1.00  13  .000  .000 
Pair 2  PreCategor  1.88  13  .219  .061 
   PostCategor  1.92  13  .188  .052 
Pair 3  PreAttributeIdent  1.731  13  .3301  .0916 
   PostAttributeIdent  1.27  13  .484  .134 
Pair 4  PreApplyAttributeIdent  1.458  13  .4981  .1438 
   PostApplyAttributeIdent  1.63  13  .377  .109 
Pair 5  PrePredict  1.321  13  .5460  .1514 
   Postpredict  1.1288  13  .29406  .08156 
Pair 6  PreLearn  .27  13  .388  .108 
   PostLearn  .3800  13  .41497  .11509 
Pair 7  PreRecognizeLogic  1.92  13  .329  .091 
   PostRecognizeLogic  2.00  13  .293  .081 
Pair 8  PrePerspTake  .308  13  .2532  .0702 
   PostPerspTake  1.0769  13  .27735  .07692 
Pair 9  PreMoralReason  .96  13  .594  .165 
   PostMoralReason  1.538  13  .4770  .1323 
Pair 10  PreVerbalAuthen  .7503  13  .46526  .13431 
   PostVerbalAuthen  1.3996  13  .40220  .11611 
Pair 11  PrePerformanceAuthen  1.1965  13  .56060  .15548 
   PostPerformanceAuthen  3.62885  13  1.828246  .507064 
Pair 12  PreAdultModel  1.00  13  .707  .196 
   PostAdultModel  1.69  13  .751  .208 
Pair 13  PreCreativ  .72  13  .691  .192 
   PostCreativ  1.2808  13  .42555  .11803 
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  Paired Samples Correlations (Control group) 
 
   N  Correlation  Sig. 
Pair 1  PreInfoIdent & PostInfoIdent  13  .  . 
Pair 2  PreCategor & PostCategor  13  .272  .368 
Pair 3  PreAttributeIdent & PostAttributeIdent  13  -.291  .335 
Pair 4  PreApplyAttributeIdent & 
PostApplyAttributeIdent  13  .272  .392 
Pair 5  PrePredict & Postpredict  13  .267  .378 
Pair 6  PreLearn & PostLearn  13  .476  .100 
Pair 7  PreRecognizeLogic & 
PostRecognizeLogic  13  -.486  .092 
Pair 8  PrePerspTake & PostPerspTake  13  .377  .205 
Pair 9  PreMoralReason & PostMoralReason  13  -.215  .481 
Pair 10  PreVerbalAuthen & PostVerbalAuthen  13  -.376  .229 
Pair 11  PrePerformanceAuthen & 
PostPerformanceAuthen  13  .630  .021 
Pair 12  PreAdultModel & PostAdultModel  13  .314  .296 
Pair 13  PreCreativ & PostCreativ  13  .514  .073 
 
 
  Paired Samples Test (Control group) 
 
   Paired Differences  t  df 
Sig. (2-
tailed) 
   Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence 
Interval of the 
Difference          
            Lower  Upper          
Pair 1  PreInfoIdent – PostInfoIdent  -.1308  .0947  .0263  -.1880  -.0735  -4.977  12  .000 
Pair 2  PreCategor – PostCategor  -.038  .247  .068  -.188  .111  -.562  12  .584 
Pair 3  PreAttributeIdent - 
PostAttributeIdent  .4615  .6602  .1831  .0626  .8605  2.521  12  .027 
Pair 4  PreApplyAttributeIdent – 
PostApplyAttributeIdent 
-.1667  .5365  .1549  -.5076  .1742  -1.076  12  .305 
Pair 5  PrePredict – Postpredict  .19177  .54660  .15160  -.13854  .52208  1.265  12  .230 
Pair 6  PreLearn – PostLearn 
  -.11077  .41171  .11419  -.35956  .13803  -.970  12  .351 
Pair 7  PreRecognizeLogic – 
PostRecognizeLogic 
-.077  .537  .149  -.401  .247  -.517  12  .615 
Pair 8  PrePerspTake - 
PostPerspTake  -.76923  .29689  .08234  -.94864  -.58982  -9.342  12  .000 
Pair 9  PreMoralReason - 
PostMoralReason  -.5769  .8378  .2324  -1.0832  -.0706  -2.483  12  .029 
Pair 10  PreVerbalAuthen – 
PostVerbalAuthen  -.64933  .72033  .20794  -1.10701  -.19166  -3.123  12  .010 
Pair 11  PrePerformanceAuthen - 
PostPerformanceAuthen 
-
2.432385  1.538173  .426613  -
3.361893 
-
1.502876  -5.702  12  .000 
Pair 12  PreAdultModel – 
PostAdultModel  -.692  .855  .237  -1.209  -.176  -2.920  12  .013 
Pair 13  PreCreativ - PostCreativ  -.56377  .59693  .16556  -.92449  -.20305  -3.405  12  .005 
 
 
  
398 
 
  Paired Samples Statistics (Total subjects) 
 
   Mean  N 
Std. 
Deviation 
Std. Error 
Mean 
Pair 1  PreInfoIdent  .90  28  .100  .019 
   PostInfoIdent  1.00  28  .000  .000 
Pair 2  PreCategor  1.625  28  .5379  .1017 
   PostCategor  1.95  28  .157  .030 
Pair 3  PreAttributeIdent  1.357  28  .5751  .1087 
   PostAttributeIdent  1.339  28  .4315  .0815 
Pair 4  PreApplyAttributeIdent  1.204  28  .5592  .1076 
   PostApplyAttributeIdent  1.741  28  .3214  .0618 
Pair 5  PrePredict  1.1629  28  .70127  .13253 
   Postpredict  1.2173  28  .36796  .06954 
Pair 6  PreLearn  .34  28  .409  .077 
   PostLearn  .50  28  .408  .077 
Pair 7  PreRecognizeLogic  1.9777  28  .32818  .06202 
   PostRecognizeLogic  1.97768  28  .369643  .069856 
Pair 8  PrePerspTake  .339  28  .2740  .0518 
   PostPerspTake  1.14  28  .322  .061 
Pair 9  PreMoralReason  .88  28  .520  .098 
   PostMoralReason  1.55  28  .750  .142 
Pair 10  PreVerbalAuthen  .77522  28  .498808  .095996 
   PostVerbalAuthen  1.4817  28  .37047  .07130 
Pair 11  PrePerformanceAuthen  .86  28  .627  .119 
   PostPerformanceAuthen  3.663  28  2.0563  .3886 
Pair 12  PreAdultModel  .71  28  .810  .153 
   PostAdultModel  1.68  28  .723  .137 
Pair 13  PreCreativ  .55  28  .654  .124 
   PostCreativ  1.1900  28  .45553  .08609 
 
 
  Paired Samples Correlations (Total subjects) 
 
   N  Correlation  Sig. 
Pair 1  PreInfoIdent & PostInfoIdent  28  .  . 
Pair 2  PreCategor& PostCategor  28  .082  .678 
Pair 3  PreAttributeIdent & PostAttributeIdent  28  -.357  .062 
Pair 4  PreApplyAttributeIdent & 
PostApplyAttributeIdent  28  -.069  .731 
Pair 5  PrePredict & PostPredict  28  .148  .451 
Pair 6  PreLearn & PostLearn  28  .447  .017 
Pair 7  PreRecognizeLogic & PostRecognizeLogic  28  -.367  .055 
Pair 8  PrePersTake & PostPerspTake  28  .427  .023 
Pair 9  PreMoralReason & PostMoralReason  28  -.362  .058 
Pair 10  PreVerbalAuthen & PostVerbalAuthen  28  .013  .950 
Pair 11  PrePerformanceAuthen & 
PostPerformanceAuthen  28  .596  .001 
Pair 12  PreAdultModel & PostAdultModel  28  .280  .149 
Pair 13  PreCreativ & PostCreativ  28  .327  .089 
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  Paired Samples Test (Total subjects) 
 
   Paired Differences  t  df 
Sig. (2-
tailed) 
   Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence 
Interval of the 
Difference          
            Lower  Upper          
Pair 1  PreInfoIdent - PostInfoIdent  -.096  .100  .019  -.135  -.058  -5.106  27  .000 
Pair 2  PreCategor – PostCategor  -.3214  .5480  .1036  -.5339  -.1090  -3.104  27  .004 
Pair 3  PreAttributeIdent - 
PostAttributeIdent  .0179  .8331  .1574  -.3052  .3409  .113  27  .911 
Pair 4  PreApplyAttributeIdent- 
PostApplyAttributeIdent  -.5370  .6640  .1278  -.7997  -.2744  -4.203  27  .000 
Pair 5  PrePredict – Postpredict 
-.05439  .74205  .14023  -.34213  .23334  -.388  27  .701 
Pair 6  PreLearn - PostLearn  -.159  .430  .081  -.325  .008  -1.952  27  .061 
Pair 7  PreRecognizeLogic – 
PostRecognizeLogic 
.000000  .577350  .109109  -.223873  .223873  .000  27  1.000 
Pair 8  PrePerspTake - 
PostPerspTake  -.8036  .3217  .0608  -.9283  -.6788  -
13.217  27  .000 
Pair 9  PreMoralReason - 
PostMoralReason  -.679  1.056  .200  -1.088  -.269  -3.400  27  .002 
Pair 10  PreVerbalAuthen – 
PostVerbalAuthen  -.706444  .617562  .118850  -.950744  -.462145  -5.944  27  .000 
Pair 11  PrePerformanceAuthen – 
PostPerformanceAuthen  -2.7999  1.7566  .3320  -3.4810  -2.1187  -8.434  27  .000 
Pair 12  PreAdultModel - 
PostAdultModel  -.964  .922  .174  -1.322  -.607  -5.533  27  .000 
Pair 13  PreCreativ - PostCreativ  -.64329  .66390  .12547  -.90072  -.38585  -5.127  27  .000 
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Repeated-measures analyses for Mother-Child Interactions for Child (MCI Child) 
sub-categories  
 
  Descriptive Statistics 
 
   Group  Mean  Std. Deviation  N 
C  7.29  6.658  11 
E  6.10  7.465  14 
PreQuest 
Total  6.62  7.001  25 
C  5.1900  5.77588  11 
E  6.5193  9.77545  14 
PostQuest 
Total  5.9344  8.13113  25 
C  17.37  14.178  11 
E  8.59  7.866  14 
PreInitiative 
Total  12.45  11.707  25 
C  15.2027  8.26164  11 
E  16.3293  8.95708  14 
PostInitiative 
Total  15.8336  8.49840  25 
C  16.1227  10.72099  11 
E  7.7564  9.46915  14 
PreStepwise 
Proc 
Total  11.4376  10.69698  25 
C  4.571  4.6221  11 
E  5.702  6.2165  14 
PostStepwise 
Proc 
Total  5.204  5.4921  25 
C  7.24  9.231  11 
E  7.90  7.676  14 
PreValue 
Total  7.61  8.217  25 
C  7.5564  6.04633  11 
E  9.6171  9.62930  14 
PostValue 
Total  8.7104  8.15768  25 
C  6.50  10.705  11 
E  7.05  18.437  14 
PreDisagree 
Total  6.81  15.230  25 
C  7.9964  11.94737  11 
E  5.6936  8.28072  14 
PostDisagree 
Total  6.7068  9.89839  25 
C  3.9400  9.28850  11 
E  4.3043  10.28731  14 
PrePassive 
Total  4.1440  9.65953  25 
C  8.8736  10.78355  11 
E  8.1764  11.87907  14 
PostPassive 
Total  8.4832  11.18090  25 
C  4.61  7.186  11 
E  7.02  6.811  14 
PreAskHelp 
Total  5.96  6.938  25 
C  7.50  10.221  11 
E  4.58  11.660  14 
PostAskHelp 
Total  5.86  10.926  25 
PreComply  C  20.9982  15.54830  11  
401 
E  32.2907  20.57746  14    
Total  27.3220  19.04779  25 
C  26.3318  22.75565  11 
E  17.6150  12.12052  14 
PostComply 
Total  21.4504  17.74359  25 
 
  Multivariate Tests(b) 
 
Effect     Value  F 
Hypothe
sis df  Error df  Sig. 
Between 
Subjects 
Intercept  Pillai's Trace  .988  140.587(a)  9.000  15.000  .000 
      Wilks' Lambda  .012  140.587(a)  9.000  15.000  .000 
      Hotelling's Trace  84.352  140.587(a)  9.000  15.000  .000 
      Roy's Largest Root  84.352  140.587(a)  9.000  15.000  .000 
   Group  Pillai's Trace  .271  .621(a)  9.000  15.000  .763 
      Wilks' Lambda  .729  .621(a)  9.000  15.000  .763 
      Hotelling's Trace  .372  .621(a)  9.000  15.000  .763 
      Roy's Largest Root  .372  .621(a)  9.000  15.000  .763 
Within Subjects  time  Pillai's Trace  .711  4.098(a)  9.000  15.000  .008 
      Wilks' Lambda  .289  4.098(a)  9.000  15.000  .008 
      Hotelling's Trace  2.459  4.098(a)  9.000  15.000  .008 
      Roy's Largest Root  2.459  4.098(a)  9.000  15.000  .008 
   time * Group  Pillai's Trace  .310  .748(a)  9.000  15.000  .663 
      Wilks' Lambda  .690  .748(a)  9.000  15.000  .663 
      Hotelling's Trace  .449  .748(a)  9.000  15.000  .663 
      Roy's Largest Root  .449  .748(a)  9.000  15.000  .663 
a  Exact statistic 
b  Design: Intercept+Group  
 Within Subjects Design: time 
 
 
Tests of Within-Subjects Effects 
  Multivariate(b,c) 
 
Within Subjects Effect     Value  F 
Hypothesi
s df  Error df  Sig. 
time  Pillai's Trace  .711  4.098(a)  9.000  15.000  .008 
   Wilks' Lambda  .289  4.098(a)  9.000  15.000  .008 
   Hotelling's Trace  2.459  4.098(a)  9.000  15.000  .008 
   Roy's Largest Root  2.459  4.098(a)  9.000  15.000  .008 
time * Group  Pillai's Trace  .310  .748(a)  9.000  15.000  .663 
   Wilks' Lambda  .690  .748(a)  9.000  15.000  .663 
   Hotelling's Trace  .449  .748(a)  9.000  15.000  .663 
   Roy's Largest Root  .449  .748(a)  9.000  15.000  .663 
a  Exact statistic 
b  Design: Intercept+Group  
 Within Subjects Design: time 
c  Tests are based on averaged variables. 
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  Univariate Tests 
 
Source  Measure    
Type III Sum 
of Squares  df 
Mean 
Square  F  Sig. 
time  quest  Sphericity Assumed  8.652  1  8.652  .208  .653 
      Greenhouse-Geisser  8.652  1.000  8.652  .208  .653 
      Huynh-Feldt  8.652  1.000  8.652  .208  .653 
      Lower-bound  8.652  1.000  8.652  .208  .653 
   initiative  Sphericity Assumed  95.793  1  95.793  1.045  .317 
      Greenhouse-Geisser  95.793  1.000  95.793  1.045  .317 
      Huynh-Feldt  95.793  1.000  95.793  1.045  .317 
      Lower-bound  95.793  1.000  95.793  1.045  .317 
   stepwise 
proc 
Sphericity Assumed  570.188  1  570.188  15.332  .001 
      Greenhouse-Geisser  570.188  1.000  570.188  15.332  .001 
      Huynh-Feldt  570.188  1.000  570.188  15.332  .001 
      Lower-bound  570.188  1.000  570.188  15.332  .001 
   value  Sphericity Assumed  12.700  1  12.700  .272  .607 
      Greenhouse-Geisser  12.700  1.000  12.700  .272  .607 
      Huynh-Feldt  12.700  1.000  12.700  .272  .607 
      Lower-bound  12.700  1.000  12.700  .272  .607 
   disagree  Sphericity Assumed  .060  1  .060  .000  .984 
      Greenhouse-Geisser  .060  1.000  .060  .000  .984 
      Huynh-Feldt  .060  1.000  .060  .000  .984 
      Lower-bound  .060  1.000  .060  .000  .984 
   passive  Sphericity Assumed  238.829  1  238.829  8.310  .008 
      Greenhouse-Geisser  238.829  1.000  238.829  8.310  .008 
      Huynh-Feldt  238.829  1.000  238.829  8.310  .008 
      Lower-bound  238.829  1.000  238.829  8.310  .008 
   askhelp  Sphericity Assumed  .619  1  .619  .010  .921 
      Greenhouse-Geisser  .619  1.000  .619  .010  .921 
      Huynh-Feldt  .619  1.000  .619  .010  .921 
      Lower-bound  .619  1.000  .619  .010  .921 
   comply  Sphericity Assumed  268.805  1  268.805  .754  .394 
      Greenhouse-Geisser  268.805  1.000  268.805  .754  .394 
      Huynh-Feldt  268.805  1.000  268.805  .754  .394 
      Lower-bound  268.805  1.000  268.805  .754  .394 
time * 
Group 
quest  Sphericity Assumed  19.564  1  19.564  .470  .500 
      Greenhouse-Geisser  19.564  1.000  19.564  .470  .500 
      Huynh-Feldt  19.564  1.000  19.564  .470  .500 
      Lower-bound  19.564  1.000  19.564  .470  .500 
   initiative  Sphericity Assumed  302.235  1  302.235  3.296  .083 
      Greenhouse-Geisser  302.235  1.000  302.235  3.296  .083 
      Huynh-Feldt  302.235  1.000  302.235  3.296  .083 
      Lower-bound  302.235  1.000  302.235  3.296  .083 
   stepwise 
proc 
Sphericity Assumed  277.826  1  277.826  7.471  .012 
      Greenhouse-Geisser  277.826  1.000  277.826  7.471  .012 
      Huynh-Feldt  277.826  1.000  277.826  7.471  .012 
      Lower-bound  277.826  1.000  277.826  7.471  .012 
   value  Sphericity Assumed  6.081  1  6.081  .130  .721 
      Greenhouse-Geisser  6.081  1.000  6.081  .130  .721 
      Huynh-Feldt  6.081  1.000  6.081  .130  .721  
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      Lower-bound  6.081  1.000  6.081  .130  .721 
   disagree  Sphericity Assumed  25.079  1  25.079  .173  .682 
      Greenhouse-Geisser  25.079  1.000  25.079  .173  .682 
      Huynh-Feldt  25.079  1.000  25.079  .173  .682 
      Lower-bound  25.079  1.000  25.079  .173  .682 
   passive  Sphericity Assumed  3.470  1  3.470  .121  .731 
      Greenhouse-Geisser  3.470  1.000  3.470  .121  .731 
      Huynh-Feldt  3.470  1.000  3.470  .121  .731 
      Lower-bound  3.470  1.000  3.470  .121  .731 
   askhelp  Sphericity Assumed  87.493  1  87.493  1.411  .247 
      Greenhouse-Geisser  87.493  1.000  87.493  1.411  .247 
      Huynh-Feldt  87.493  1.000  87.493  1.411  .247 
      Lower-bound  87.493  1.000  87.493  1.411  .247 
   comply  Sphericity Assumed  1233.152  1  1233.15
2  3.459  .076 
      Greenhouse-Geisser  1233.152  1.000  1233.15
2  3.459  .076 
      Huynh-Feldt  1233.152  1.000  1233.15
2  3.459  .076 
      Lower-bound  1233.152  1.000  1233.15
2  3.459  .076 
Error 
(time) 
quest  Sphericity Assumed  956.551  23  41.589       
      Greenhouse-Geisser  956.551  23.000  41.589       
      Huynh-Feldt  956.551  23.000  41.589       
      Lower-bound  956.551  23.000  41.589       
   initiative  Sphericity Assumed  2108.984  23  91.695       
      Greenhouse-Geisser  2108.984  23.000  91.695       
      Huynh-Feldt  2108.984  23.000  91.695       
      Lower-bound  2108.984  23.000  91.695       
   stepwise 
proc 
Sphericity Assumed  855.351  23  37.189       
      Greenhouse-Geisser  855.351  23.000  37.189       
      Huynh-Feldt  855.351  23.000  37.189       
      Lower-bound  855.351  23.000  37.189       
   value  Sphericity Assumed  1072.297  23  46.622       
      Greenhouse-Geisser  1072.297  23.000  46.622       
      Huynh-Feldt  1072.297  23.000  46.622       
      Lower-bound  1072.297  23.000  46.622       
   disagree  Sphericity Assumed  3343.133  23  145.354       
      Greenhouse-Geisser  3343.133  23.000  145.354       
      Huynh-Feldt  3343.133  23.000  145.354       
      Lower-bound  3343.133  23.000  145.354       
   passive  Sphericity Assumed  661.001  23  28.739       
      Greenhouse-Geisser  661.001  23.000  28.739       
      Huynh-Feldt  661.001  23.000  28.739       
      Lower-bound  661.001  23.000  28.739       
   askhelp  Sphericity Assumed  1425.875  23  61.995       
      Greenhouse-Geisser  1425.875  23.000  61.995       
      Huynh-Feldt  1425.875  23.000  61.995       
      Lower-bound  1425.875  23.000  61.995       
   comply  Sphericity Assumed  8199.063  23  356.481       
      Greenhouse-Geisser  8199.063  23.000  356.481       
      Huynh-Feldt  8199.063  23.000  356.481       
      Lower-bound  8199.063  23.000  356.481       
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  Tests of Within-Subjects Contrasts 
 
Source  Measure  time 
Type III Sum 
of Squares  df 
Mean 
Square  F  Sig. 
time  quest  Linear  8.652  1  8.652  .208  .653 
   initiative  Linear  95.793  1  95.793  1.045  .317 
   stepwise 
proc 
Linear  570.188  1  570.188  15.332  .001 
   value  Linear  12.700  1  12.700  .272  .607 
   disagree  Linear  .060  1  .060  .000  .984 
   passive  Linear  238.829  1  238.829  8.310  .008 
   askhelp  Linear  .619  1  .619  .010  .921 
   comply  Linear  268.805  1  268.805  .754  .394 
time * Group  quest  Linear  19.564  1  19.564  .470  .500 
   initiative  Linear  302.235  1  302.235  3.296  .083 
   stepwise 
proc 
Linear  277.826  1  277.826  7.471  .012 
   value  Linear  6.081  1  6.081  .130  .721 
   disagree  Linear  25.079  1  25.079  .173  .682 
   passive  Linear  3.470  1  3.470  .121  .731 
   askhelp  Linear  87.493  1  87.493  1.411  .247 
   comply  Linear  1233.152  1  1233.152  3.459  .076 
Error(time)  quest  Linear  956.551  23  41.589       
   initiative  Linear  2108.984  23  91.695       
   stepwise 
proc 
Linear  855.351  23  37.189       
   value  Linear  1072.297  23  46.622       
   disagree  Linear  3343.133  23  145.354       
   passive  Linear  661.001  23  28.739       
   askhelp  Linear  1425.875  23  61.995       
   comply  Linear  8199.063  23  356.481       
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  Tests of Between-Subjects Effects 
 
Transformed Variable: Average  
Source  Measure 
Type III Sum 
of Squares  df 
Mean 
Square  F  Sig. 
Intercept  quest  1939.598  1  1939.598  24.964  .000 
   initiative  10178.697  1  10178.697  96.299  .000 
   stepwise 
proc  3592.430  1  3592.430  37.976  .000 
   value  3216.603  1  3216.603  34.953  .000 
   disagree  2285.523  1  2285.523  11.577  .002 
   passive  1970.597  1  1970.597  9.907  .005 
   askhelp  1730.394  1  1730.394  15.882  .001 
   comply  29120.735  1  29120.735  98.337  .000 
Group  quest  .059  1  .059  .001  .978 
   initiative  180.384  1  180.384  1.707  .204 
   stepwise 
proc  161.226  1  161.226  1.704  .205 
   value  22.727  1  22.727  .247  .624 
   disagreeing  9.455  1  9.455  .048  .829 
   passive  .341  1  .341  .002  .967 
   askhelp  .819  1  .819  .008  .932 
   comply  20.434  1  20.434  .069  .795 
Error  quest  1787.033  23  77.697       
   initiative  2431.079  23  105.699       
   stepwise 
proc  2175.717  23  94.596       
   value  2116.596  23  92.026       
   disagree  4540.601  23  197.417       
   passive  4574.844  23  198.906       
   askhelp  2505.875  23  108.951       
   comply  6811.036  23  296.132       
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APPENDIX E 5 
 
Paired-samples t-test analyses for Mother-Child Interactions for Child (MCI 
Child) sub-categories in the experimental and control groups 
 
                                       Paired Samples Statistics  (Experimental group) 
       Mean  N 
Std. 
Deviation 
Std. Error 
Mean 
Pair 1  Pre Low quest  .53  14  1.413  .378 
   Post Low quest  .32  14  .859  .229 
Pair 2  Pre Med-Low quest  4.64  14  5.956  1.592 
   Post Med-Low quest  2.48  14  4.182  1.118 
Pair 3  Pre Med-High quest   .56  14  1.449  .387 
   Post Med-High quest  2.4879  14  4.74836  1.26905 
Pair 4  Pre High quest  .36  14  1.336  .357 
   Post High quest  1.2314  14  4.60758  1.23143 
Pair 5  Pre Initiative  8.59  14  7.866  2.102 
   Post Initiative  16.3293  14  8.95708  2.39388 
Pair 6  Pre Stepwise Proc  7.7564  14  9.46915  2.53074 
   Post Stepwise Proc  5.702  14  6.2165  1.6614 
Pair 7  Pre Value  7.90  14  7.676  2.051 
   Post Value  9.6171  14  9.62930  2.57354 
Pair 8  Pre Disagree  7.05  14  18.437  4.927 
   Post Disagree  5.6936  14  8.28072  2.21311 
Pair 9  Pre Passive  4.3043  14  10.28731  2.74940 
   Post Passive  8.1764  14  11.87907  3.17481 
Pair 10  Pre Ask Help  7.02  14  6.811  1.820 
   Post Ask Help  4.58  14  11.660  3.116 
Pair 11  Pre Comply  32.2907  14  20.57746  5.49956 
   Post Comply  17.6150  14  12.12052  3.23935 
 
_____________________________________________________________________________ 
   
                                  Paired Samples Correlations (Experimental group) 
 
   N  Correlation  Sig. 
Pair 1  Pre Low quest & Post Low quest  14  -.151  .606 
Pair 2  Pre Med-Low quest & Post Med-Low quest  14  .168  .567 
Pair 3  Pre Med-High quest & Post Med-High quest  14  -.047  .873 
Pair 4  Pre High quest & Post High quest  14  -.077  .794 
Pair 5  Pre Initiative & Post Initiative  14  .434  .121 
Pair 6  Pre Stepwise Proc & Post Stepwise Proc  14  .754  .002 
Pair 7  Pre Value & PostValue  14  .311  .280 
Pair 8  Pre Disagree & Post Disagree  14  .107  .715 
Pair 9  Pre Passive & PostPassive  14  .654  .011 
Pair 10  Pre Ask Help & Post Ask Help  14  .323  .260 
Pair 11  Pre Comply & Post Comply  14  .176  .548 
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                                                           Paired Samples Test (Experimental group) 
 
   Paired Differences  t  Df 
Sig. (2-
tailed) 
   Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence 
Interval of the 
Difference          
            Lower  Upper          
Pair 1  Pre Low q - Post 
Low q 
.213  1.761  .471  -.804  1.230  .452  13  .659 
Pair 2  Pre Med Low q - 
Post Med Low q  2.165  6.679  1.785  -1.691  6.021  1.213  13  .247 
Pair 3  Pre Med Hi q - Post 
Med Hi q  -1.92571  5.02896  1.34405  -4.82935  .97792  -1.433  13  .176 
Pair 4  Pre Hi q - Post Hi q  -.87429  4.89518  1.30829  -3.70068  1.95211  -.668  13  .516 
Pair 5  Pre Init - Post Init  -7.74143  8.99537  2.40412  -
12.93520  -2.54765  -3.220  13  .007 
Pair 6  Pre Stepwise Proc - 
Post Stepwise Proc  2.05429  6.29106  1.68136  -1.57806  5.68663  1.222  13  .243 
Pair 7  Pre Value - Post 
Value 
-1.71786  10.28130  2.74779  -7.65410  4.21839  -.625  13  .543 
Pair 8  Pre Disagree  - Post 
Disagree   1.35714  19.38464  5.18076  -9.83521  12.54950  .262  13  .797 
Pair 9  Pre Passive - Post 
Passive  -3.87214  9.32659  2.49264  -9.25716  1.51287  -1.553  13  .144 
Pair 10  Pre Ask Help - Post 
Ask Help  2.441  11.448  3.059  -4.169  9.050  .798  13  .439 
Pair 11  Pre Comply - Post 
Comply  14.67571  21.97227  5.87234  1.98930  27.36213  2.499  13  .027 
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                Paired Samples Statistics (Control group) 
 
   Mean  N 
Std. 
Deviation 
Std. 
Error 
Mean 
Pair 1  Pre Low quest  .00  11  .000  .000 
   Post Low quest  .22  11  .498  .150 
Pair 2  Pre Med-Low quest  6.6655  11  6.35214  1.91524 
   Post Med-Low quest  1.65  11  2.704  .815 
Pair 3  Pre Med-High quest  .62  11  1.105  .333 
   Post Med High quest  3.0682  11  4.10801  1.23861 
Pair 4  Pre High quest  .00  11  .000  .000 
   Post High quest  .25  11  .838  .253 
Pair 5  Pre Initiative  17.3673  11  14.17785  4.27478 
   Post Initiative  15.2027  11  8.26164  2.49098 
Pair 6  Pre Stepwise Proc  16.1227  11  10.72099  3.23250 
   Post Stepwise Proc  4.57  11  4.622  1.394 
Pair 7  Pre Value  7.24  11  9.231  2.783 
   Post Value  7.556  11  6.0463  1.8230 
Pair 8  Pre Disagree   6.50  11  10.705  3.228 
   Post Disagree   8.00  11  11.947  3.602 
Pair 9  Pre Passive  3.94  11  9.289  2.801 
   Post Passive  8.8736  11  10.78355  3.25136 
Pair 10  Pre Ask Help  4.6100  11  7.18613  2.16670 
   Post Ask Help  7.50  11  10.221  3.082 
Pair 11  Pre Comply  21.00  11  15.548  4.688 
   Post Comply  26.33  11  22.756  6.861 
            
a  The correlation and t cannot be computed because the standard error of the difference is 0. 
 
 
 
         Paired Samples Correlations (Control group) 
 
   N  Correlation  Sig. 
Pair 1  Pre Low q & Post Low q  11  .  . 
Pair 2  Pre Med-Low q & Post Med-Low q 
11  .400  .222 
Pair 3  Pre Med-Hi q & Post Med Hi q 
11  .907  .000 
Pair 4  Pre High q & Post High q  11  .  . 
Pair 5  Pre Initiative & Post Initiative  11  -.202  .551 
Pair 6  Pre Stepwise Proc & Post Stepwise Proc  11  .168  .621 
Pair 7  Pre Value & Post Value  11  .401  .222 
Pair 8  Pre Disagree & Post Disagree 
11  .302  .367 
Pair 9  Pre Passive & Post Passive 
11  .916  .000 
Pair 10  Pre Ask Help & Post Ask Help 
11  .281  .402 
Pair 11  Pre Comply & Post Comply  11  -.357  .281 
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                                                                     Paired Samples Test (Control group) 
 
   Paired Differences  t  df 
Sig. (2-
tailed) 
   Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence Interval 
of the Difference          
            Lower  Upper          
Pair 1  Pre Low q - Post 
Low q  -.221  .498  .150  -.555  .113  -1.472  10  .172 
Pair 2  Pre Med-Low q - 
Post Med-Low q  5.01727  5.82290  1.75567  1.10540  8.92915  2.858   10  .017 
Pair 3  Pre Med-Hi q - Post- 
Med Hi q  -2.44545  3.14043  .94688  -4.55523  -.33568  -2.583  10  .027 
Pair 4  Pre High q - Post 
High q  -.253  .838  .253  -.816  .310  -1.000  10  .341 
Pair 5  Pre Initiative - Post 
Initiative  2.16455  17.79340  5.36491  -9.78922  14.11831  .403  10  .695 
Pair 6  Pre Stepwise Proc - 
Post Stepwise Proc 
11.55182  10.93707  3.29765  4.20419  18.89944  3.503  10  .006 
Pair 7  Pre Value - Post 
Value  -.3127  8.7774  2.6465  -6.2095  5.5840  -.118  10  .908 
Pair 8  Pre Disagree  - Post 
Disagree   -1.496  13.421  4.047  -10.513  7.520  -.370  10  .719 
Pair 9  Pre Passive - Post 
Passive  -4.93364  4.37256  1.31838  -7.87116  -1.99611  -3.742  10  .004 
Pair 10  Pre Ask Help - Post 
Ask Help  -2.88909  10.71510  3.23072  -
10.08759  4.30941  -.894  10  .392 
Pair 11  Pre Comply - Post 
Comply  -5.334  31.815  9.593  -26.707  16.040  -.556  10  .590 
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APPENDIX F 1 
 
Repeated measures analyses for Mother-Child Interactions for Mother (MCI 
Mother) categories 
 
GLM 
      emotionsupPre emotionsupPost cognitivesupPre cognitivesupPost prescriptivePre 
      prescriptivePost pressure Pre pressurePost 
      /WSFACTOR = time 2 Polynomial 
      /MEASURE = emotionsup cognitivesup prescriptive pressure 
      /METHOD = SSTYPE (3) 
      /PLOT = PROFILE ( time*Group ) 
      /EMMEANS = TABLES (Group) 
      /EMMEANS = TABLES (time) 
      /EMMEANS = TABLES (Group*time) 
      /PRINT = DESCRIPTIVE  
      /CRITERIA = ALPHA (.05) 
      /WSDESIGN = time 
      /DESIGN = Group  . 
 
       Within-Subjects Factors 
 
  time  Dependent Variable 
emotionsup  1  emotionsupPre 
   2  emotionsupPost 
cognitivesup  1  cognitivesupPre  
   2  cognitivePost  
prescriptive  1  prescriptivePre  
   2  prescriptivePost 
pressure  1  pressurePre  
   2  pressurePost  
      
 
  Between-Subjects Factors 
 
   N 
C  11  Group 
E  14 
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Descriptive Statistics 
 
   Group  Mean  Std. Deviation  N 
C  20.4000  14.02149  11 
E  18.4064  10.22883  14 
emotionsupPre 
Total  19.2836  11.81574  25 
C  16.8800  10.65688  11 
E  16.0886             9.44744  14 
emotionsupPost 
Total  16.4368  9.78914  25 
C  61.3218  16.47748  11 
E  66.3143  16.08615  14 
cognitivesupPre 
Total  64.1176  16.11488  25 
C  56.4564  16.47319  11 
E  57.2743  14.25895  14 
cognitivesupPost  
Total  56.9144  14.94561  25 
C  15.4209  14.71415  11 
E  10.2629  11.52193  14 
prescriptivePre 
Total  12.5324  12.99802  25 
C       21.184  12.9579  11 
E       18.421  14.2354  14 
prescriptivePost 
Total       19.637  13.4791  25 
C  2.8509  3.01312  11 
E  5.6893  6.19750  14 
pressurePre  
Total  4.4404  5.16290  25 
C    4.3  5.88369  11 
E  6.4164  3.42160  14 
Total  5.4852  4.68137  25 
pressurePost  
       
 
  Multivariate Tests(b) 
 
Effect     Value  F 
Hypot
hesis 
df  Error df  Sig. 
Between 
Subjects 
Intercept  Pillai's Trace  1.000  27627.867(a)  4.000  20.000  .000 
      Wilks' Lambda  .000  27627.867(a)  4.000  20.000  .000 
      Hotelling's Trace  5525.573  27627.867(a)  4.000  20.000  .000 
      Roy's Largest Root  5525.573  27627.867(a)  4.000  20.000  .000 
   Group  Pillai's Trace  .297  2.115(a)  4.000  20.000  .117 
      Wilks' Lambda  .703  2.115(a)  4.000  20.000  .117 
      Hotelling's Trace  .423  2.115(a)  4.000  20.000  .117 
      Roy's Largest Root  .423  2.115(a)  4.000  20.000  .117 
Within 
Subjects 
time  Pillai's Trace  .525  5.535(a)  4.000  20.000  .004 
      Wilks' Lambda  .475  5.535(a)  4.000  20.000  .004 
      Hotelling's Trace  1.107  5.535(a)  4.000  20.000  .004 
      Roy's Largest Root  1.107  5.535(a)  4.000  20.000  .004 
   time * 
Group 
Pillai's Trace  .074  .401(a)  4.000  20.000  .806 
      Wilks' Lambda  .926  .401(a)  4.000  20.000  .806 
      Hotelling's Trace  .080  .401(a)  4.000  20.000  .806 
      Roy's Largest Root  .080  .401(a)  4.000  20.000  .806 
a  Exact statistic 
b  Design: Intercept+Group  
 Within Subjects Design: time  
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Mauchly's Test of Sphericity(b) 
 
Within 
Subjects 
Effect  Measure  Mauchly's W 
Approx. 
Chi-
Square  df  Sig.  Epsilon(a) 
     
Greenhouse-
Geisser 
Huynh-
Feldt       
Lower-
bound 
Upper-
bound 
time  emotionsup  1.000  .000  0  .  1.000  1.000  1.000 
   cognitivesup  1.000  .000  0  .  1.000  1.000  1.000 
   prescriptive  1.000  .000  0  .  1.000  1.000  1.000 
   pressure  1.000  .000  0  .  1.000  1.000  1.000 
Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 
variables is proportional to an identity matrix. 
a  May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are 
displayed in the Tests of Within-Subjects Effects table. 
b  Design: Intercept+Group  
 Within Subjects Design: time 
 
  Multivariate(b,c) 
 
Within Subjects Effect     Value  F 
Hypothesis 
df  Error df  Sig. 
time  Pillai's Trace  .525  5.535(a)  4.000  20.000  .004 
   Wilks' Lambda  .475  5.535(a)  4.000  20.000  .004 
   Hotelling's Trace  1.107  5.535(a)  4.000  20.000  .004 
   Roy's Largest Root  1.107  5.535(a)  4.000  20.000  .004 
time * Group  Pillai's Trace  .074  .401(a)  4.000  20.000  .806 
   Wilks' Lambda  .926  .401(a)  4.000  20.000  .806 
   Hotelling's Trace  .080  .401(a)  4.000  20.000  .806 
   Roy's Largest Root  .080  .401(a)  4.000  20.000  .806 
a  Exact statistic 
b  Design: Intercept+Group  
 Within Subjects Design: time 
c  Tests are based on averaged variables. 
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  Univariate Tests 
 
Source  Measure    
Type III 
Sum of 
Squares  df 
Mean 
Square  F  Sig. 
time  emotionsup  Sphericity Assumed  104.968  1  104.968  .791  .383 
      Greenhouse-Geisser  104.968  1.000  104.968  .791  .383 
      Huynh-Feldt  104.968  1.000  104.968  .791  .383 
      Lower-bound  104.968  1.000  104.968  .791  .383 
   cognitivesup  Sphericity Assumed  595.554  1  595.554  3.880  .061 
      Greenhouse-Geisser  595.554  1.000  595.554  3.880  .061 
      Huynh-Feldt  595.554  1.000  595.554  3.880  .061 
      Lower-bound  595.554  1.000  595.554  3.880  .061 
   prescriptive  Sphericity Assumed  596.912  1  596.912  7.239  .013 
      Greenhouse-Geisser  596.912  1.000  596.912  7.239  .013 
      Huynh-Feldt  596.912  1.000  596.912  7.239  .013 
      Lower-bound  596.912  1.000  596.912  7.239  .013 
   pressure  Sphericity Assumed  14.587  1  14.587  .578  .455 
      Greenhouse-Geisser  14.587  1.000  14.587  .578  .455 
      Huynh-Feldt  14.587  1.000  14.587  .578  .455 
      Lower-bound  14.587  1.000  14.587  .578  .455 
time * Group  emotionsup  Sphericity Assumed  4.451  1  4.451  .034  .856 
      Greenhouse-Geisser  4.451  1.000  4.451  .034  .856 
      Huynh-Feldt  4.451  1.000  4.451  .034  .856 
      Lower-bound  4.451  1.000  4.451  .034  .856 
   cognitivesup  Sphericity Assumed  53.675  1  53.675  .350  .560 
      Greenhouse-Geisser  53.675  1.000  53.675  .350  .560 
      Huynh-Feldt  53.675  1.000  53.675  .350  .560 
      Lower-bound  53.675  1.000  53.675  .350  .560 
   prescriptive  Sphericity Assumed  17.679  1  17.679  .214  .648 
      Greenhouse-Geisser  17.679  1.000  17.679  .214  .648 
      Huynh-Feldt  17.679  1.000  17.679  .214  .648 
      Lower-bound  17.679  1.000  17.679  .214  .648 
   pressure  Sphericity Assumed  1.605  1  1.605  .064  .803 
      Greenhouse-Geisser  1.605  1.000  1.605  .064  .803 
      Huynh-Feldt  1.605  1.000  1.605  .064  .803 
      Lower-bound  1.605  1.000  1.605  .064  .803 
Error(time)  emotionsup  Sphericity Assumed  3052.113  23  132.701       
      Greenhouse-Geisser  3052.113  23.000  132.701       
      Huynh-Feldt  3052.113  23.000  132.701       
      Lower-bound  3052.113  23.000  132.701       
   cognitivesup  Sphericity Assumed  3530.772  23  153.512       
      Greenhouse-Geisser  3530.772  23.000  153.512       
      Huynh-Feldt  3530.772  23.000  153.512       
      Lower-bound  3530.772  23.000  153.512       
   prescriptive  Sphericity Assumed  1896.473  23  82.455       
      Greenhouse-Geisser  1896.473  23.000  82.455       
      Huynh-Feldt  1896.473  23.000  82.455       
      Lower-bound  1896.473  23.000  82.455       
   pressure  Sphericity Assumed  580.840  23  25.254       
      Greenhouse-Geisser  580.840  23.000  25.254       
      Huynh-Feldt  580.840  23.000  25.254       
      Lower-bound  580.840  23.000  25.254        
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  Tests of Within-Subjects Contrasts 
 
Source  Measure  time 
Type III Sum 
of Squares  df 
Mean 
Square  F  Sig. 
time  emotionsup  Linear  104.968  1  104.968  .791  .383 
   cognitivesup  Linear  595.554  1  595.554  3.880  .061 
   prescriptive  Linear  596.912  1  596.912  7.239  .013 
   pressure  Linear  14.587  1  14.587  .578  .455 
time * Group  emotionsup  Linear  4.451  1  4.451  .034  .856 
   cognitivesup  Linear  53.675  1  53.675  .350  .560 
   prescriptive  Linear  17.679  1  17.679  .214  .648 
   pressure  Linear  1.605  1  1.605  .064  .803 
Error(time)  emotionsup  Linear  3052.113  23  132.701       
   cognitivesup  Linear  3530.772  23  153.512       
   prescriptive  Linear  1896.473  23  82.455       
   pressure  Linear  580.840  23  25.254       
 
 
 
  Tests of Between-Subjects Effects 
 
Transformed Variable: Average  
Source  Measure 
Type III Sum 
of Squares  df  Mean Square  F  Sig. 
emotionsup  15867.084  1  15867.084  141.997  .000 
cognitivesup  179434.361  1  179434.361  522.072  .000 
prescriptive  13128.905  1  13128.905  47.871  .000 
Intercept 
pressure  1142.118  1  1142.118  51.747  .000 
emotionsup  23.889  1  23.889  .214  .648 
cognitivesup  103.983  1  103.983  .303  .588 
prescriptive  193.210  1  193.210  .704  .410 
Group 
pressure  75.614  1  75.614  3.426  .077 
emotionsup  2570.081  23  111.743       
cognitivesup  7905.026  23  343.697       
prescriptive  6307.864  23  274.255       
Error 
pressure  507.640  23  22.071       
 
  1. Group 
 
Measure  Group  Mean  Std. Error  95% Confidence Interval 
          Lower Bound  Upper Bound 
emotionsup  C  18.640  2.254  13.978  23.302 
   E  17.248  1.998  13.115  21.380 
cognitivesup  C  58.889  3.953  50.713  67.066 
   E  61.794  3.504  54.547  69.042 
prescriptive  C  18.302  3.531  10.998  25.606 
   E  14.342  3.130  7.868  20.816 
pressure  C  3.575  1.002  1.503  5.647 
   E  6.053  .888  4.216  7.889 
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  2. time 
 
Measure  time  Mean  Std. Error  95% Confidence Interval 
          Lower Bound  Upper Bound 
emotionsup  1  19.403  2.423  14.392  24.415 
   2  16.484  2.013  12.320  20.648 
cognitivesup  1  63.818  3.275  57.043  70.593 
   2  56.865  3.074  50.505  63.225 
prescriptive  1  12.842  2.620  7.422  18.262 
   2  19.803  2.759  14.095  25.510 
pressure  1  4.270  1.020  2.159  6.381 
   2  5.358  .938  3.418  7.298 
 
 
  3. Group * time 
 
Measure  Group  time  Mean  Std. Error  95% Confidence Interval 
             Lower Bound  Upper Bound 
emotionsup  C  1  20.400  3.626  12.899  27.901 
      2  16.880  3.012  10.648  23.112 
   E  1  18.406  3.214  11.758  25.055 
      2  16.089  2.670  10.565  21.612 
cognitivesup  C  1  61.322  4.902  51.182  71.462 
      2  56.456  4.601  46.938  65.975 
   E  1  66.314  4.345  57.326  75.303 
      2  57.274  4.079  48.837  65.712 
prescriptive  C  1  15.421  3.922  7.308  23.533 
      2  21.184  4.129  12.642  29.725 
   E  1  10.263  3.476  3.072  17.454 
      2  18.421  3.660  10.850  25.993 
pressure  C  1  2.851  1.527  -.308  6.010 
      2  4.300  1.404  1.397  7.203 
   E  1  5.689  1.354  2.889  8.490 
      2  6.416  1.244  3.843  8.990 
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APPENDIX F 2 
 
Repeated-measures analyses for Mother-Child Interactions for Mother (MCI 
Mother) sub-categories  
 
        Within-Subjects Factors 
 
Measure  time  Dependent Variable 
approv  1  PreApprove 
   2  PsApprove 
encour  1  PreEncourage 
   2  PostEncourage 
attribut  1  PreAttribute 
   2  PostAttribute 
persuad  1  PrePersuade 
   2  PostPersuade 
respons  1  PreResponsive 
   2  PostResponsive 
avoid  1  PreAvoiding disagreement 
   2  PostAvoiding disagreement 
quest  1  PreQuestioning 
   2  PostQuestioning 
correct  1  PreCorrrecting 
   2  PostCorrecting 
suggest  1  PreSuggesting 
   2  PostSuggesting 
explain  1  PreExplaining 
   2  PostExplaining 
reason  1  PreReasoning 
   2  PostReasoning 
model  1  PreModel 
   2  PostModel 
imperati  1  PreImperative 
   2  PostImperatv 
act  1  PreAct 
   2  PostAct 
label  1  PreLabel 
   2  PostLabel 
impatien  1  PreImpatien 
   2  PostImpatien 
hostile  1  PreHostile 
   2  PostHostile 
ashame  1  PreAshame 
   2  PostAshame 
disagree  1  PreDisagree 
   2  PostDisagree 
confuse  1  PreConfuse 
   2  PostConfuse 
physcomm  1  PrePhyscomm 
   2  PostPhyscomm 
intrude  1  PreIntrude 
   2  PostIntrude  
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ignore  1  PreIgnore 
   2  PostIgnore 
 
  Between-Subjects Factors 
 
   N 
Group  C  11 
   E  14 
 
  Multivariate Tests(b) 
 
Effect     Value  F 
Hypothesi
s df  Error df  Sig. 
Between 
Subjects 
Intercept  Pillai's Trace  1.000  70558.380(a)  23.000  1.000  .003 
      Wilks' Lambda  .000  70558.380(a)  23.000  1.000  .003 
      Hotelling's Trace  1622842.734  70558.380(a)  23.000  1.000  .003 
      Roy's Largest Root  1622842.734  70558.380(a)  23.000  1.000  .003 
   Group  Pillai's Trace  .967  1.282(a)  23.000  1.000  .614 
      Wilks' Lambda  .033  1.282(a)  23.000  1.000  .614 
      Hotelling's Trace  29.486  1.282(a)  23.000  1.000  .614 
      Roy's Largest Root  29.486  1.282(a)  23.000  1.000  .614 
Within 
Subjects 
time  Pillai's Trace  .984  2.665(a)  23.000  1.000  .454 
      Wilks' Lambda  .016  2.665(a)  23.000  1.000  .454 
      Hotelling's Trace  61.287  2.665(a)  23.000  1.000  .454 
      Roy's Largest Root  61.287  2.665(a)  23.000  1.000  .454 
   time * 
Group 
Pillai's Trace  .929  .570(a)  23.000  1.000  .802 
      Wilks' Lambda  .071  .570(a)  23.000  1.000  .802 
      Hotelling's Trace  13.109  .570(a)  23.000  1.000  .802 
      Roy's Largest Root  13.109  .570(a)  23.000  1.000  .802 
a  Exact statistic 
b  Design: Intercept+Group  
   Within Subjects Design: time 
 
 
Tests of Within-Subjects Effects 
 
 
  Multivariate(b,c) 
 
Within Subjects Effect     Value  F 
Hypothe
sis df  Error df  Sig. 
time  Pillai's Trace  .984  2.665(a)  23.000  1.000  .454 
   Wilks' Lambda  .016  2.665(a)  23.000  1.000  .454 
   Hotelling's Trace  61.287  2.665(a)  23.000  1.000  .454 
   Roy's Largest Root  61.287  2.665(a)  23.000  1.000  .454 
time * Group  Pillai's Trace  .929  .570(a)  23.000  1.000  .802 
   Wilks' Lambda  .071  .570(a)  23.000  1.000  .802 
   Hotelling's Trace  13.109  .570(a)  23.000  1.000  .802 
   Roy's Largest Root  13.109  .570(a)  23.000  1.000  .802 
a  Exact statistic 
b  Design: Intercept+Group  
   Within Subjects Design: time 
c  Tests are based on averaged variables. 
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  Univariate Tests 
 
Source  Measure    
Type III Sum 
of Squares  df 
Mean 
Square  F  Sig. 
time  approv  Sphericity Assumed  210.938  1  210.938  8.923  .007 
      Greenhouse-Geisser  210.938  1.000  210.938  8.923  .007 
      Huynh-Feldt  210.938  1.000  210.938  8.923  .007 
      Lower-bound  210.938  1.000  210.938  8.923  .007 
   encour  Sphericity Assumed  130.408  1  130.408  3.822  .063 
      Greenhouse-Geisser  130.408  1.000  130.408  3.822  .063 
      Huynh-Feldt  130.408  1.000  130.408  3.822  .063 
      Lower-bound  130.408  1.000  130.408  3.822  .063 
   attribut  Sphericity Assumed  1.303  1  1.303  .315  .580 
      Greenhouse-Geisser  1.303  1.000  1.303  .315  .580 
      Huynh-Feldt  1.303  1.000  1.303  .315  .580 
      Lower-bound  1.303  1.000  1.303  .315  .580 
   persuad  Sphericity Assumed  85.553  1  85.553  2.996  .097 
      Greenhouse-Geisser  85.553  1.000  85.553  2.996  .097 
      Huynh-Feldt  85.553  1.000  85.553  2.996  .097 
      Lower-bound  85.553  1.000  85.553  2.996  .097 
   respons  Sphericity Assumed  .052  1  .052  .037  .850 
      Greenhouse-Geisser  .052  1.000  .052  .037  .850 
      Huynh-Feldt  .052  1.000  .052  .037  .850 
      Lower-bound  .052  1.000  .052  .037  .850 
   avoid  Sphericity Assumed  .546  1  .546  4.410  .047 
      Greenhouse-Geisser  .546  1.000  .546  4.410  .047 
      Huynh-Feldt  .546  1.000  .546  4.410  .047 
      Lower-bound  .546  1.000  .546  4.410  .047 
   quest  Sphericity Assumed  197.238  1  197.238  2.412  .134 
      Greenhouse-Geisser  197.238  1.000  197.238  2.412  .134 
      Huynh-Feldt  197.238  1.000  197.238  2.412  .134 
      Lower-bound  197.238  1.000  197.238  2.412  .134 
   correct  Sphericity Assumed  1.331  1  1.331  .082  .777 
      Greenhouse-Geisser  1.331  1.000  1.331  .082  .777 
      Huynh-Feldt  1.331  1.000  1.331  .082  .777 
      Lower-bound  1.331  1.000  1.331  .082  .777 
   suggest  Sphericity Assumed  158.210  1  158.210  1.351  .257 
      Greenhouse-Geisser  158.210  1.000  158.210  1.351  .257 
      Huynh-Feldt  158.210  1.000  158.210  1.351  .257 
      Lower-bound  158.210  1.000  158.210  1.351  .257 
   explain  Sphericity Assumed  188.835  1  188.835  17.213  .000 
      Greenhouse-Geisser  188.835  1.000  188.835  17.213  .000 
      Huynh-Feldt  188.835  1.000  188.835  17.213  .000 
      Lower-bound  188.835  1.000  188.835  17.213  .000 
   reason  Sphericity Assumed  12.617  1  12.617  .978  .333 
      Greenhouse-Geisser  12.617  1.000  12.617  .978  .333 
      Huynh-Feldt  12.617  1.000  12.617  .978  .333 
      Lower-bound  12.617  1.000  12.617  .978  .333 
   model  Sphericity Assumed  57.453  1  57.453  12.481  .002 
      Greenhouse-Geisser  57.453  1.000  57.453  12.481  .002 
      Huynh-Feldt  57.453  1.000  57.453  12.481  .002 
      Lower-bound  57.453  1.000  57.453  12.481  .002 
   imperati  Sphericity Assumed  5.376  1  5.376  .185  .671  
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      Greenhouse-Geisser  5.376  1.000  5.376  .185  .671 
      Huynh-Feldt  5.376  1.000  5.376  .185  .671 
      Lower-bound  5.376  1.000  5.376  .185  .671 
   act  Sphericity Assumed  715.585  1  715.585  6.802  .016 
      Greenhouse-Geisser  715.585  1.000  715.585  6.802  .016 
      Huynh-Feldt  715.585  1.000  715.585  6.802  .016 
      Lower-bound  715.585  1.000  715.585  6.802  .016 
   label  Sphericity Assumed  .737  1  .737  .613  .442 
      Greenhouse-Geisser  .737  1.000  .737  .613  .442 
      Huynh-Feldt  .737  1.000  .737  .613  .442 
      Lower-bound  .737  1.000  .737  .613  .442 
   impatien  Sphericity Assumed  4.661  1  4.661  .664  .424 
      Greenhouse-Geisser  4.661  1.000  4.661  .664  .424 
      Huynh-Feldt  4.661  1.000  4.661  .664  .424 
      Lower-bound  4.661  1.000  4.661  .664  .424 
   hostile  Sphericity Assumed  .287  1  .287  1.001  .327 
      Greenhouse-Geisser  .287  1.000  .287  1.001  .327 
      Huynh-Feldt  .287  1.000  .287  1.001  .327 
      Lower-bound  .287  1.000  .287  1.001  .327 
   ashame  Sphericity Assumed  .002  1  .002  .778  .387 
      Greenhouse-Geisser  .002  1.000  .002  .778  .387 
      Huynh-Feldt  .002  1.000  .002  .778  .387 
      Lower-bound  .002  1.000  .002  .778  .387 
   disagree  Sphericity Assumed  2.377  1  2.377  2.407  .134 
      Greenhouse-Geisser  2.377  1.000  2.377  2.407  .134 
      Huynh-Feldt  2.377  1.000  2.377  2.407  .134 
      Lower-bound  2.377  1.000  2.377  2.407  .134 
   confuse  Sphericity Assumed  3.965  1  3.965  .624  .437 
      Greenhouse-Geisser  3.965  1.000  3.965  .624  .437 
      Huynh-Feldt  3.965  1.000  3.965  .624  .437 
      Lower-bound  3.965  1.000  3.965  .624  .437 
   physcom
m 
Sphericity Assumed  .164  1  .164  .492  .490 
      Greenhouse-Geisser  .164  1.000  .164  .492  .490 
      Huynh-Feldt  .164  1.000  .164  .492  .490 
      Lower-bound  .164  1.000  .164  .492  .490 
   intrude  Sphericity Assumed  24.489  1  24.489  12.786  .002 
      Greenhouse-Geisser  24.489  1.000  24.489  12.786  .002 
      Huynh-Feldt  24.489  1.000  24.489  12.786  .002 
      Lower-bound  24.489  1.000  24.489  12.786  .002 
   ignore  Sphericity Assumed  .631  1  .631  .298  .590 
      Greenhouse-Geisser  .631  1.000  .631  .298  .590 
      Huynh-Feldt  .631  1.000  .631  .298  .590 
      Lower-bound  .631  1.000  .631  .298  .590 
time * 
Group 
approv  Sphericity Assumed  34.299  1  34.299  1.451  .241 
      Greenhouse-Geisser  34.299  1.000  34.299  1.451  .241 
      Huynh-Feldt  34.299  1.000  34.299  1.451  .241 
      Lower-bound  34.299  1.000  34.299  1.451  .241 
   encour  Sphericity Assumed  2.325  1  2.325  .068  .796 
      Greenhouse-Geisser  2.325  1.000  2.325  .068  .796 
      Huynh-Feldt  2.325  1.000  2.325  .068  .796 
      Lower-bound  2.325  1.000  2.325  .068  .796 
   attribut  Sphericity Assumed  .139  1  .139  .034  .856  
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      Greenhouse-Geisser  .139  1.000  .139  .034  .856 
      Huynh-Feldt  .139  1.000  .139  .034  .856 
      Lower-bound  .139  1.000  .139  .034  .856 
   persuad  Sphericity Assumed  18.439  1  18.439  .646  .430 
      Greenhouse-Geisser  18.439  1.000  18.439  .646  .430 
      Huynh-Feldt  18.439  1.000  18.439  .646  .430 
      Lower-bound  18.439  1.000  18.439  .646  .430 
   respons  Sphericity Assumed  .769  1  .769  .544  .468 
      Greenhouse-Geisser  .769  1.000  .769  .544  .468 
      Huynh-Feldt  .769  1.000  .769  .544  .468 
      Lower-bound  .769  1.000  .769  .544  .468 
   avoid  Sphericity Assumed  .224  1  .224  1.809  .192 
      Greenhouse-Geisser  .224  1.000  .224  1.809  .192 
      Huynh-Feldt  .224  1.000  .224  1.809  .192 
      Lower-bound  .224  1.000  .224  1.809  .192 
   quest  Sphericity Assumed  23.349  1  23.349  .286  .598 
      Greenhouse-Geisser  23.349  1.000  23.349  .286  .598 
      Huynh-Feldt  23.349  1.000  23.349  .286  .598 
      Lower-bound  23.349  1.000  23.349  .286  .598 
   correct  Sphericity Assumed  52.860  1  52.860  3.276  .083 
      Greenhouse-Geisser  52.860  1.000  52.860  3.276  .083 
      Huynh-Feldt  52.860  1.000  52.860  3.276  .083 
      Lower-bound  52.860  1.000  52.860  3.276  .083 
   suggest  Sphericity Assumed  10.951  1  10.951  .094  .763 
      Greenhouse-Geisser  10.951  1.000  10.951  .094  .763 
      Huynh-Feldt  10.951  1.000  10.951  .094  .763 
      Lower-bound  10.951  1.000  10.951  .094  .763 
   explain  Sphericity Assumed  .018  1  .018  .002  .968 
      Greenhouse-Geisser  .018  1.000  .018  .002  .968 
      Huynh-Feldt  .018  1.000  .018  .002  .968 
      Lower-bound  .018  1.000  .018  .002  .968 
   reason  Sphericity Assumed  3.595  1  3.595  .279  .603 
      Greenhouse-Geisser  3.595  1.000  3.595  .279  .603 
      Huynh-Feldt  3.595  1.000  3.595  .279  .603 
      Lower-bound  3.595  1.000  3.595  .279  .603 
   model  Sphericity Assumed  2.866  1  2.866  .623  .438 
      Greenhouse-Geisser  2.866  1.000  2.866  .623  .438 
      Huynh-Feldt  2.866  1.000  2.866  .623  .438 
      Lower-bound  2.866  1.000  2.866  .623  .438 
   imperati  Sphericity Assumed  66.605  1  66.605  2.294  .144 
      Greenhouse-Geisser  66.605  1.000  66.605  2.294  .144 
      Huynh-Feldt  66.605  1.000  66.605  2.294  .144 
      Lower-bound  66.605  1.000  66.605  2.294  .144 
   act  Sphericity Assumed  152.915  1  152.915  1.454  .240 
      Greenhouse-Geisser  152.915  1.000  152.915  1.454  .240 
      Huynh-Feldt  152.915  1.000  152.915  1.454  .240 
      Lower-bound  152.915  1.000  152.915  1.454  .240 
   label  Sphericity Assumed  1.439  1  1.439  1.196  .285 
      Greenhouse-Geisser  1.439  1.000  1.439  1.196  .285 
      Huynh-Feldt  1.439  1.000  1.439  1.196  .285 
      Lower-bound  1.439  1.000  1.439  1.196  .285 
   impatien  Sphericity Assumed  12.266  1  12.266  1.747  .199 
      Greenhouse-Geisser  12.266  1.000  12.266  1.747  .199  
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      Huynh-Feldt  12.266  1.000  12.266  1.747  .199 
      Lower-bound  12.266  1.000  12.266  1.747  .199 
   hostile  Sphericity Assumed  .287  1  .287  1.001  .327 
      Greenhouse-Geisser  .287  1.000  .287  1.001  .327 
      Huynh-Feldt  .287  1.000  .287  1.001  .327 
      Lower-bound  .287  1.000  .287  1.001  .327 
   ashame  Sphericity Assumed  .002  1  .002  .778  .387 
      Greenhouse-Geisser  .002  1.000  .002  .778  .387 
      Huynh-Feldt  .002  1.000  .002  .778  .387 
      Lower-bound  .002  1.000  .002  .778  .387 
   disagree  Sphericity Assumed  2.456  1  2.456  2.487  .128 
      Greenhouse-Geisser  2.456  1.000  2.456  2.487  .128 
      Huynh-Feldt  2.456  1.000  2.456  2.487  .128 
      Lower-bound  2.456  1.000  2.456  2.487  .128 
   confuse  Sphericity Assumed  3.876  1  3.876  .610  .443 
      Greenhouse-Geisser  3.876  1.000  3.876  .610  .443 
      Huynh-Feldt  3.876  1.000  3.876  .610  .443 
      Lower-bound  3.876  1.000  3.876  .610  .443 
   physcom
m 
Sphericity Assumed  .004  1  .004  .012  .913 
      Greenhouse-Geisser  .004  1.000  .004  .012  .913 
      Huynh-Feldt  .004  1.000  .004  .012  .913 
      Lower-bound  .004  1.000  .004  .012  .913 
   intrude  Sphericity Assumed  .024  1  .024  .013  .911 
      Greenhouse-Geisser  .024  1.000  .024  .013  .911 
      Huynh-Feldt  .024  1.000  .024  .013  .911 
      Lower-bound  .024  1.000  .024  .013  .911 
   ignore  Sphericity Assumed  .149  1  .149  .070  .793 
      Greenhouse-Geisser  .149  1.000  .149  .070  .793 
      Huynh-Feldt  .149  1.000  .149  .070  .793 
      Lower-bound  .149  1.000  .149  .070  .793 
Error 
(time) 
approv  Sphericity Assumed  543.698  23  23.639       
      Greenhouse-Geisser  543.698  23.000  23.639       
      Huynh-Feldt  543.698  23.000  23.639       
      Lower-bound  543.698  23.000  23.639       
   encour  Sphericity Assumed  784.846  23  34.124       
      Greenhouse-Geisser  784.846  23.000  34.124       
      Huynh-Feldt  784.846  23.000  34.124       
      Lower-bound  784.846  23.000  34.124       
   attribut  Sphericity Assumed  95.278  23  4.143       
      Greenhouse-Geisser  95.278  23.000  4.143       
      Huynh-Feldt  95.278  23.000  4.143       
      Lower-bound  95.278  23.000  4.143       
   persuad  Sphericity Assumed  656.702  23  28.552       
      Greenhouse-Geisser  656.702  23.000  28.552       
      Huynh-Feldt  656.702  23.000  28.552       
      Lower-bound  656.702  23.000  28.552       
   respons  Sphericity Assumed  32.513  23  1.414       
      Greenhouse-Geisser  32.513  23.000  1.414       
      Huynh-Feldt  32.513  23.000  1.414       
      Lower-bound  32.513  23.000  1.414       
   avoid  Sphericity Assumed  2.850  23  .124       
      Greenhouse-Geisser  2.850  23.000  .124        
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      Huynh-Feldt  2.850  23.000  .124       
      Lower-bound  2.850  23.000  .124       
   quest  Sphericity Assumed  1880.584  23  81.765       
      Greenhouse-Geisser  1880.584  23.000  81.765       
      Huynh-Feldt  1880.584  23.000  81.765       
      Lower-bound  1880.584  23.000  81.765       
   correct  Sphericity Assumed  371.148  23  16.137       
      Greenhouse-Geisser  371.148  23.000  16.137       
      Huynh-Feldt  371.148  23.000  16.137       
      Lower-bound  371.148  23.000  16.137       
   suggest  Sphericity Assumed  2693.411  23  117.105       
      Greenhouse-Geisser  2693.411  23.000  117.105       
      Huynh-Feldt  2693.411  23.000  117.105       
      Lower-bound  2693.411  23.000  117.105       
   explain  Sphericity Assumed  252.319  23  10.970       
      Greenhouse-Geisser  252.319  23.000  10.970       
      Huynh-Feldt  252.319  23.000  10.970       
      Lower-bound  252.319  23.000  10.970       
   reason  Sphericity Assumed  296.830  23  12.906       
      Greenhouse-Geisser  296.830  23.000  12.906       
      Huynh-Feldt  296.830  23.000  12.906       
      Lower-bound  296.830  23.000  12.906       
   model  Sphericity Assumed  105.874  23  4.603       
      Greenhouse-Geisser  105.874  23.000  4.603       
      Huynh-Feldt  105.874  23.000  4.603       
      Lower-bound  105.874  23.000  4.603       
   imperati  Sphericity Assumed  667.929  23  29.040       
      Greenhouse-Geisser  667.929  23.000  29.040       
      Huynh-Feldt  667.929  23.000  29.040       
      Lower-bound  667.929  23.000  29.040       
   act  Sphericity Assumed  2419.660  23  105.203       
      Greenhouse-Geisser  2419.660  23.000  105.203       
      Huynh-Feldt  2419.660  23.000  105.203       
      Lower-bound  2419.660  23.000  105.203       
   label  Sphericity Assumed  27.672  23  1.203       
      Greenhouse-Geisser  27.672  23.000  1.203       
      Huynh-Feldt  27.672  23.000  1.203       
      Lower-bound  27.672  23.000  1.203       
   impatien  Sphericity Assumed  161.451  23  7.020       
      Greenhouse-Geisser  161.451  23.000  7.020       
      Huynh-Feldt  161.451  23.000  7.020       
      Lower-bound  161.451  23.000  7.020       
   hostile  Sphericity Assumed  6.580  23  .286       
      Greenhouse-Geisser  6.580  23.000  .286       
      Huynh-Feldt  6.580  23.000  .286       
      Lower-bound  6.580  23.000  .286       
   ashame  Sphericity Assumed  .057  23  .002       
      Greenhouse-Geisser  .057  23.000  .002       
      Huynh-Feldt  .057  23.000  .002       
      Lower-bound  .057  23.000  .002       
   disagree  Sphericity Assumed  22.712  23  .987       
      Greenhouse-Geisser  22.712  23.000  .987       
      Huynh-Feldt  22.712  23.000  .987        
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      Lower-bound  22.712  23.000  .987       
   confuse  Sphericity Assumed  146.035  23  6.349       
      Greenhouse-Geisser  146.035  23.000  6.349       
      Huynh-Feldt  146.035  23.000  6.349       
      Lower-bound  146.035  23.000  6.349       
   physcom
m 
Sphericity Assumed  7.666  23  .333       
      Greenhouse-Geisser  7.666  23.000  .333       
      Huynh-Feldt  7.666  23.000  .333       
      Lower-bound  7.666  23.000  .333       
   intrude  Sphericity Assumed  44.053  23  1.915       
      Greenhouse-Geisser  44.053  23.000  1.915       
      Huynh-Feldt  44.053  23.000  1.915       
      Lower-bound  44.053  23.000  1.915       
   ignore  Sphericity Assumed  48.681  23  2.117       
      Greenhouse-Geisser  48.681  23.000  2.117       
      Huynh-Feldt  48.681  23.000  2.117       
      Lower-bound  48.681  23.000  2.117       
 
 
 
                                                 Tests of Within-Subjects Contrasts 
 
Source  Measure  test 
Type III 
Sum of 
Squares  df 
Mean 
Square  F  Sig. 
time  approv  Linear  210.938  1  210.938  8.923  .007 
   encour  Linear  130.408  1  130.408  3.822  .063 
   attribut  Linear  1.303  1  1.303  .315  .580 
   persuad  Linear  85.553  1  85.553  2.996  .097 
   respons  Linear  .052  1  .052  .037  .850 
   avoid  Linear  .546  1  .546  4.410  .047 
   quest  Linear  197.238  1  197.238  2.412  .134 
   correct  Linear  1.331  1  1.331  .082  .777 
   suggest  Linear  158.210  1  158.210  1.351  .257 
   explain  Linear  188.835  1  188.835  17.213  .000 
   reason  Linear  12.617  1  12.617  .978  .333 
   model  Linear  57.453  1  57.453  12.481  .002 
   imperati  Linear  5.376  1  5.376  .185  .671 
   act  Linear  715.585  1  715.585  6.802  .016 
   label  Linear  .737  1  .737  .613  .442 
   impatien  Linear  4.661  1  4.661  .664  .424 
   hostile  Linear  .287  1  .287  1.001  .327 
   ashame  Linear  .002  1  .002  .778  .387 
   disagree  Linear  2.377  1  2.377  2.407  .134 
   confuse  Linear  3.965  1  3.965  .624  .437 
   physcomm  Linear  .164  1  .164  .492  .490 
   intrude  Linear  24.489  1  24.489  12.786  .002 
   ignore  Linear  .631  1  .631  .298  .590 
time * Group  approv  Linear  34.299  1  34.299  1.451  .241 
   encour  Linear  2.325  1  2.325  .068  .796 
   attribut  Linear  .139  1  .139  .034  .856 
   persuad  Linear  18.439  1  18.439  .646  .430 
   respons  Linear  .769  1  .769  .544  .468 
   avoid  Linear  .224  1  .224  1.809  .192  
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   quest  Linear  23.349  1  23.349  .286  .598 
   correct  Linear  52.860  1  52.860  3.276  .083 
   suggest  Linear  10.951  1  10.951  .094  .763 
   explain  Linear  .018  1  .018  .002  .968 
   reason  Linear  3.595  1  3.595  .279  .603 
   model  Linear  2.866  1  2.866  .623  .438 
   imperati  Linear  66.605  1  66.605  2.294  .144 
   act  Linear  152.915  1  152.915  1.454  .240 
   label  Linear  1.439  1  1.439  1.196  .285 
   impatien  Linear  12.266  1  12.266  1.747  .199 
   hostile  Linear  .287  1  .287  1.001  .327 
   ashame  Linear  .002  1  .002  .778  .387 
   disagree  Linear  2.456  1  2.456  2.487  .128 
   confuse  Linear  3.876  1  3.876  .610  .443 
   physcomm  Linear  .004  1  .004  .012  .913 
   intrude  Linear  .024  1  .024  .013  .911 
   ignore  Linear  .149  1  .149  .070  .793 
Error(time)  approv  Linear  543.698  23  23.639       
   encour  Linear  784.846  23  34.124       
   attribut  Linear  95.278  23  4.143       
   persuad  Linear  656.702  23  28.552       
   respons  Linear  32.513  23  1.414       
   avoid  Linear  2.850  23  .124       
   quest  Linear  1880.584  23  81.765       
   correct  Linear  371.148  23  16.137       
   suggest  Linear  2693.411  23  117.105       
   explain  Linear  252.319  23  10.970       
   reason  Linear  296.830  23  12.906       
   model  Linear  105.874  23  4.603       
   imperati  Linear  667.929  23  29.040       
   act  Linear  2419.660  23  105.203       
   label  Linear  27.672  23  1.203       
   impatien  Linear  161.451  23  7.020       
   hostile  Linear  6.580  23  .286       
   ashame  Linear  .057  23  .002       
   disagree  Linear  22.712  23  .987       
   confuse  Linear  146.035  23  6.349       
   physcomm  Linear  7.666  23  .333       
   intrude  Linear  44.053  23  1.915       
   ignore  Linear  48.681  23  2.117       
 
  Tests of Between-Subjects Effects 
 
Transformed Variable: Average  
Source  Measure 
Type III Sum of 
Squares  df  Mean Square  F  Sig. 
Intercept  approv  2336.174  1  2336.174  35.512  .000 
   encour  1619.867  1  1619.867  73.445  .000 
   attribut  65.132  1  65.132  20.204  .000 
   persuad  573.066  1  573.066  20.760  .000 
   respons  21.480  1  21.480  10.921  .003 
   avoid  .546  1  .546  4.410  .047 
   quest  20057.469  1  20057.469  148.379  .000 
   correct  1952.880  1  1952.880  82.587  .000  
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   suggest  21192.929  1  21192.929  157.934  .000 
   explain  3829.758  1  3829.758  79.980  .000 
   reason  268.839  1  268.839  17.099  .000 
   model  308.576  1  308.576  42.781  .000 
   imperati  416.926  1  416.926  12.329  .002 
   act  8866.607  1  8866.607  47.423  .000 
   label  4.347  1  4.347  3.504  .074 
   impatien  20.798  1  20.798  3.221  .086 
   hostile  .287  1  .287  1.001  .327 
   ashame  .002  1  .002  .778  .387 
   disagree  21.914  1  21.914  6.754  .016 
   confuse  113.582  1  113.582  20.159  .000 
   physcomm  .808  1  .808  2.762  .110 
   intrude  65.029  1  65.029  22.068  .000 
   ignore  5.148  1  5.148  2.976  .098 
Group  approv  19.153  1  19.153  .291  .595 
   encour  88.592  1  88.592  4.017  .057 
   attribut  4.299  1  4.299  1.334  .260 
   persuad  104.211  1  104.211  3.775  .064 
   respons  1.536  1  1.536  .781  .386 
   avoid  .224  1  .224  1.809  .192 
   quest  43.003  1  43.003  .318  .578 
   correct  73.251  1  73.251  3.098  .092 
   suggest  41.468  1  41.468  .309  .584 
   explain  24.628  1  24.628  .514  .480 
   reason  87.975  1  87.975  5.596  .027 
   model  .174  1  .174  .024  .878 
   imperati  59.928  1  59.928  1.772  .196 
   act  468.348  1  468.348  2.505  .127 
   label  .751  1  .751  .605  .445 
   impatien  7.675  1  7.675  1.189  .287 
   hostile  .287  1  .287  1.001  .327 
   ashame  .002  1  .002  .778  .387 
   disagree  13.821  1  13.821  4.259  .050 
   confuse  .251  1  .251  .045  .835 
   physcomm  .185  1  .185  .632  .435 
   intrude  .498  1  .498  .169  .685 
   ignore  3.461  1  3.461  2.001  .171 
Error  approv  1513.073  23  65.786       
   encour  507.277  23  22.056       
   attribut  74.147  23  3.224       
   persuad  634.910  23  27.605       
   respons  45.236  23  1.967       
   avoid  2.850  23  .124       
   quest  3109.078  23  135.177       
   correct  543.868  23  23.646       
   suggest  3086.330  23  134.188       
   explain  1101.334  23  47.884       
   reason  361.614  23  15.722       
   model  165.899  23  7.213       
   imperati  777.784  23  33.817       
   act  4300.231  23  186.967       
   label  28.536  23  1.241        
426 
   impatien  148.500  23  6.457       
   hostile  6.580  23  .286       
   ashame  .057  23  .002       
   disagree  74.628  23  3.245       
   confuse  129.587  23  5.634       
   physcomm  6.729  23  .293       
   intrude  67.775  23  2.947       
   ignore  39.785  23  1.730       
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APPENDIX F 3 
 
Independent t-tests for all Mother-Child Interactions for Mother (MCI Mother) 
sub-categories 
 
 
  Group Statistics 
 
   Group  N  Mean  Std. Deviation 
Std. Error 
Mean 
E  14  7.4964  6.21368  1.66068  PreApprove 
C  11  10.4118  9.22850  2.78250 
E  14  5.0271  6.68492  1.78662  PostApprove 
C  11  4.6055  3.49636  1.05419 
E  14  2.5486  2.31475  .61864  PreEncourage 
C  11  5.6645  7.10643  2.14267 
E  14  6.2364  5.03692  1.34617  PostEncourage 
C  11  8.4836  6.22605  1.87723 
E  14  .64  1.087  .291  PreAttribute 
C  11  1.34  1.938  .584 
E  14  1.07  2.511  .671  PostAttribute 
C  11  1.55  1.858  .560 
E  14  6.7936  8.70333  2.32606  PrePersuade 
C  11  2.6618  2.62632  .79187 
E  14  2.94  3.947  1.055  PostPersuade 
C  11  1.25  1.881  .567 
E  14  .93  1.517  .406  PreResponsive 
C  11  .33  .859  .259 
E  14  .74  1.201  .321  PostResponsiv
e  C  11  .64  1.473  .444 
E  14  .00  .000(a)  .000  PreAvoid 
C  9  .00  .000(a)  .000 
E  14  .08  .283  .076  PostAvoid 
C  11  .35  .682  .206 
E  14  21.9293  10.43849  2.78980  PreQuest 
C  11  22.4209  10.02487  3.02261 
E  14  16.5514  10.19808  2.72555  PostQuest 
C  11  19.7964  11.02798  3.32506 
E  14  8.7143  5.64674  1.50916  PreCorrect 
C  11  4.2045  3.07569  .92736 
E  14  6.3143  4.33765  1.15929  PostCorrect 
C  11  5.9473  4.01629  1.21096 
E  14  21.1407  10.95903  2.92893  PreSuggest 
C  11  23.9182  14.77574  4.45505 
E  14  18.5000  6.29703  1.68295  PostSuggest 
C  11  19.3918  12.32772  3.71695 
E  14  7.5843  4.52710  1.20992  PreExplain 
C  11  6.1318  4.65541  1.40366 
E  14  11.4607  6.16307  1.64715  PostExplain 
C  11  10.0855  6.13767  1.85058 
E  14  2.8957  3.88518  1.03836  PreReason 
C  11  .7636  2.10793  .63556  
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E  14  4.4479  5.19399  1.38815  PostReason 
C  11  1.2355  2.58984  .78087 
E  14  3.281  2.5067  .6700  PreModel 
C  11  3.883  3.3903  1.0222 
E  14  1.60  2.023  .541  PostModel 
C  11  1.24  1.481  .446 
E  14  5.5043  9.41264  2.51563  PreImperative 
C  11  .9736  2.00394  .60421 
E  14  2.5186  3.64815  .97501  PostImperative 
C  11  2.6382  2.84197  .85689 
E  14  4.76  5.547  1.483  PreAct 
C  11  14.45  14.856  4.479 
E  14  15.9029  13.87393  3.70796  PostAct 
C  11  18.5455  12.69122  3.82655 
E  14  .222  .4733  .1265  PreLabel 
C  11  .127  .4221  .1273 
E  14  .13  .468  .125  PostLabel 
C  11  .71  2.206  .665 
E  14  1.8507  4.65505  1.24411  PreImpatien 
C  11  .0636  .21106  .06364 
E  14  .24  .890  .238  PostImpatien 
C  11  .45  1.323  .399 
E  14  .31  1.006  .269  PreHostile 
C  11  .00  .000  .000 
E  14  .00  .000(a)  .000  PostHostile 
C  11  .00  .000(a)  .000 
E  14  .03  .094  .025  PreAshame 
C  11  .00  .000  .000 
E  14  .00  .000(a)  .000  PostAshame 
C  11  .00  .000(a)  .000 
E  14  .75  1.570  .420  PreDisagree 
C  11  .14  .467  .141 
E  14  1.64  2.169  .580  PostDisagree 
C  11  .13  .443  .134 
E  14  1.4500  1.80257  .48176  PreConfuse 
C  11  2.1536  3.21792  .97024 
E  14  1.44  2.605  .696  PostConfuse 
C  11  1.03  2.040  .615 
E  14  .14  .405  .108  PrePhyscomm
un  C  11  .00  .000  .000 
E  14  .24  .890  .238  PostPhyscom
mun  C  11  .13  .443  .134 
E  14  .52  .873  .233  PreIntrude 
C  11  .37  .636  .192 
E  14  1.9764  2.09907  .56100  PostIntrude 
C  11  1.7309  2.01483  .60749 
E  14  .42  1.571  .420  PreIgnore 
C  11  .00  .000  .000 
E  14  .76  2.054  .549  PostIgnore 
C  11  .12  .386  .116 
a  t cannot be computed because the standard deviations of both groups are 0. 
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                                                                             Independent Samples Test 
 
     
Levene's Test 
for Equality of 
Variances  t-test for Equality of Means 
      F  Sig.  t  df 
Sig. (2-
tailed) 
Mean 
Differenc
e 
Std. Error 
Differenc
e 
95% Confidence 
Interval of the 
Difference 
                    Lower  Upper 
PreApprove  Equal 
variances 
assumed 
1.100  .305  -.943  23  .355  -2.91539  3.09092  -9.30945  3.47867 
   Equal 
variances not 
assumed 
      -.900  16.757  .381  -2.91539  3.24039  -9.75957  3.92879 
PostApprove  Equal 
variances 
assumed 
.564  .460  .189  23  .852  .42169  2.22783  -4.18693  5.03031 
   Equal 
variances not 
assumed 
      .203  20.411  .841  .42169  2.07445  -3.89995  4.74332 
PreEncourage  Equal 
variances 
assumed 
11.892  .002  -1.547  23  .135  -3.11597  2.01398  -7.28220  1.05025 
   Equal 
variances not 
assumed 
      -1.397  11.674  .188  -3.11597  2.23019  -7.99022  1.75827 
PostEncourag
e 
Equal 
variances 
assumed 
.026  .874  -.999  23  .328  -2.24721  2.25031  -6.90233  2.40792 
   Equal 
variances not 
assumed 
      -.973  19.053  .343  -2.24721  2.31001  -7.08120  2.58679 
PreAttribute  Equal 
variances 
assumed 
2.534  .125  -1.140  23  .266  -.697  .611  -1.961  .567 
   Equal 
variances not 
assumed 
      -1.068  14.859  .303  -.697  .652  -2.089  .695 
PostAttribute  Equal 
variances 
assumed 
.001  .982  -.534  23  .598  -.485  .907  -2.361  1.391 
   Equal 
variances not 
assumed 
      -.554  22.946  .585  -.485  .874  -2.293  1.324 
PrePersuade  Equal 
variances 
assumed 
6.448  .018  1.515  23  .143  4.13175  2.72712  -1.50972  9.77323 
   Equal 
variances not 
assumed 
      1.682  15.910  .112  4.13175  2.45716  -1.07958  9.34309 
PostPersuade  Equal 
variances 
assumed 
4.505  .045  1.300  23  .206  1.685  1.296  -.996  4.366 
   Equal 
variances not 
assumed 
      1.407  19.482  .175  1.685  1.198  -.818  4.188 
PreResponsiv
e 
Equal 
variances 
assumed 
4.007  .057  1.175  23  .252  .603  .513  -.459  1.664 
   Equal 
variances not 
assumed 
      1.253  21.183  .224  .603  .481  -.397  1.603 
PostResponsiv
e 
Equal 
variances 
assumed 
.077  .784  .193  23  .848  .103  .534  -1.002  1.209 
   Equal 
variances not 
assumed 
      .189  19.156  .852  .103  .548  -1.043  1.250 
PostAvoid  Equal 
variances 
assumed 
7.014  .014  -1.345  23  .192  -.270  .201  -.685  .145 
   Equal 
variances not 
assumed 
      -1.230  12.713  .241  -.270  .219  -.744  .205  
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PreQuest  Equal 
variances 
assumed 
.087  .771  -.119  23  .906  -.49162  4.13415  -9.04377  8.06053 
   Equal 
variances not 
assumed 
      -.120  22.009  .906  -.49162  4.11329  -9.02188  8.03863 
PostQuest  Equal 
variances 
assumed 
.054  .818  -.762  23  .454  -3.24494  4.25753  -
12.05231 
5.56244 
   Equal 
variances not 
assumed 
      -.755  20.748  .459  -3.24494  4.29938  -
12.19261 
5.70274 
PreCorrect  Equal 
variances 
assumed 
2.342  .140  2.379  23  .026  4.50974  1.89563  .58834  8.43114 
   Equal 
variances not 
assumed 
      2.546  20.813  .019  4.50974  1.77131  .82409  8.19540 
PostCorrect  Equal 
variances 
assumed 
.191  .666  .217  23  .830  .36701  1.69261  -3.13442  3.86844 
   Equal 
variances not 
assumed 
      .219  22.313  .829  .36701  1.67641  -3.10683  3.84086 
PreSuggest  Equal 
variances 
assumed 
1.529  .229  -.540  23  .594  -2.77747  5.14096  -
13.41236  7.85742 
   Equal 
variances not 
assumed 
      -.521  17.935  .609  -2.77747  5.33161  -
13.98167  8.42673 
PostSuggest  Equal 
variances 
assumed 
.818  .375  -.235  23  .816  -.89182  3.79010  -8.73223  6.94860 
   Equal 
variances not 
assumed 
      -.219  14.066  .830  -.89182  4.08020  -9.63914  7.85551 
PreExplain  Equal 
variances 
assumed 
.000  .995  .787  23  .440  1.45247  1.84668  -2.36767  5.27261 
   Equal 
variances not 
assumed 
      .784  21.325  .442  1.45247  1.85315  -2.39780  5.30273 
PostExplain  Equal 
variances 
assumed 
.138  .714  .555  23  .584  1.37526  2.47873  -3.75238  6.50290 
   Equal 
variances not 
assumed 
      .555  21.662  .585  1.37526  2.47745  -3.76729  6.51781 
PreReason  Equal 
variances 
assumed 
10.089  .004  1.636  23  .115  2.13208  1.30332  -.56404  4.82820 
   Equal 
variances not 
assumed 
      1.751  20.775  .095  2.13208  1.21743  -.40137  4.66553 
PostReason  Equal 
variances 
assumed 
3.778  .064  1.871  23  .074  3.21240  1.71720  -.33989  6.76469 
   Equal 
variances not 
assumed 
      2.017  19.934  .057  3.21240  1.59271  -.11063  6.53544 
PreModel  Equal 
variances 
assumed 
2.633  .118  -.510  23  .615  -.6013  1.1781  -3.0383  1.8357 
   Equal 
variances not 
assumed 
      -.492  17.896  .629  -.6013  1.2222  -3.1701  1.9675 
PostModel  Equal 
variances 
assumed 
3.087  .092  .499  23  .623  .363  .728  -1.143  1.870 
   Equal 
variances not 
assumed 
      .518  22.919  .609  .363  .701  -1.087  1.814 
PreImperative  Equal 
variances 
assumed 
5.974  .023  1.562  23  .132  4.53065  2.90049  -1.46946  10.53076 
   Equal 
variances not 
assumed 
      1.751  14.480  .101  4.53065  2.58718  -1.00107  10.06237  
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PostImperative  Equal 
variances 
assumed 
.757  .393  -.089  23  .930  -.11961  1.33838  -2.88826  2.64904 
   Equal 
variances not 
assumed 
      -.092  23.000  .927  -.11961  1.29804  -2.80480  2.56558 
PreAct   Equal 
variances 
assumed 
4.977  .036  -2.259  23  .034  -9.689  4.290  -18.562  -.815 
   Equal 
variances not 
assumed 
      -2.054  12.199  .062  -9.689  4.718  -19.950  .573 
PostAct  Equal 
variances 
assumed 
.186  .670  -.490  23  .628  -2.64260  5.38796  -
13.78844 
8.50325 
   Equal 
variances not 
assumed 
      -.496  22.403  .625  -2.64260  5.32836  -
13.68144 
8.39625 
PreLabel  Equal 
variances 
assumed 
.818  .375  .521  23  .607  .0949  .1820  -.2816  .4714 
   Equal 
variances not 
assumed 
      .529  22.571  .602  .0949  .1794  -.2767  .4664 
PostLabel  Equal 
variances 
assumed 
3.872  .061  -.976  23  .339  -.589  .603  -1.836  .659 
   Equal 
variances not 
assumed 
      -.870  10.708  .404  -.589  .677  -2.083  .906 
PreImpatien  Equal 
variances 
assumed 
6.754  .016  1.266  23  .218  1.78708  1.41119  -1.13218  4.70634 
   Equal 
variances not 
assumed 
      1.435  13.068  .175  1.78708  1.24574  -.90276  4.47691 
PostImpatien  Equal 
variances 
assumed 
.615  .441  -.471  23  .642  -.209  .443  -1.125  .708 
   Equal 
variances not 
assumed 
      -.449  16.746  .659  -.209  .464  -1.190  .773 
PreHostile  Equal 
variances 
assumed 
4.150  .053  1.001  23  .327  .305  .305  -.325  .935 
   Equal 
variances not 
assumed 
      1.134  13.000  .277  .305  .269  -.276  .886 
PreAshame  Equal 
variances 
assumed 
3.654  .068  .882  23  .387  .025  .028  -.034  .084 
   Equal 
variances not 
assumed 
      1.000  13.000  .336  .025  .025  -.029  .079 
PreDisagree  Equal 
variances 
assumed 
7.043  .014  1.246  23  .225  .613  .492  -.404  1.630 
   Equal 
variances not 
assumed 
      1.384  15.835  .186  .613  .443  -.327  1.552 
PostDisagree  Equal 
variances 
assumed 
28.291  .000  2.256  23  .034  1.506  .667  .125  2.886 
   Equal 
variances not 
assumed 
      2.531  14.366  .024  1.506  .595  .233  2.778 
PreConfuse  Equal 
variances 
assumed 
2.983  .098  -.694  23  .495  -.70364  1.01440  -2.80209  1.39482 
   Equal 
variances not 
assumed 
      -.650  14.845  .526  -.70364  1.08326  -3.01466  1.60739 
PostConfuse  Equal 
variances 
assumed 
.329  .572  .437  23  .666  .418  .957  -1.562  2.398 
   Equal 
variances not 
assumed 
      .450  22.999  .657  .418  .929  -1.504  2.340  
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PreCommun  Equal 
variances 
assumed 
6.250  .020  1.147  23  .263  .141  .123  -.113  .395 
   Equal 
variances not 
assumed 
      1.300  13.000  .216  .141  .108  -.093  .375 
PostCommun  Equal 
variances 
assumed 
.630  .435  .354  23  .726  .104  .294  -.504  .713 
   Equal 
variances not 
assumed 
      .382  19.922  .707  .104  .273  -.465  .673 
PreIntrude  Equal 
variances 
assumed 
2.130  .158  .499  23  .622  .157  .314  -.493  .806 
   Equal 
variances not 
assumed 
      .519  22.907  .609  .157  .302  -.468  .782 
PostIntrude  Equal 
variances 
assumed 
.004  .952  .295  23  .770  .24552  .83115  -1.47385  1.96489 
   Equal 
variances not 
assumed 
      .297  22.013  .769  .24552  .82690  -1.46931  1.96035 
PreIgnore  Equal 
variances 
assumed 
3.654  .068  .882  23  .387  .420  .476  -.565  1.405 
   Equal 
variances not 
assumed 
      1.000  13.000  .336  .420  .420  -.487  1.327 
PostIgnore  Equal 
variances 
assumed 
5.161  .033  1.015  23  .321  .640  .631  -.665  1.945 
   Equal 
variances not 
assumed 
      1.140  14.157  .273  .640  .561  -.563  1.843 
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APPENDIX F 4 
 
Paired samples t-test analyses for Mother-Child Interactions for Mother (MCI 
Mother) sub-categories  
 
  Paired Samples Statistics (Experimental group) 
 
   Mean 
N
    N  Std. Deviation 
Std. Error 
Mean 
Pair 1  PreApprove  7.4964  14  6.21368  1.66068 
   PsApprove  5.0271  14  6.68492  1.78662 
Pair 2  PrEncourage  2.5486  14  2.31475  .61864 
   PsEncourage  6.2364  14  5.03692  1.34617 
Pair 3  PrAttribute  .64  14  1.087  .291 
   PsAttribute  1.07  14  2.511  .671 
Pair 4  PrPersuade  6.7936  14  8.70333  2.32606 
   PsPersuade  2.94  14  3.947  1.055 
Pair 5  PrResponsive  .93  14  1.517  .406 
   PsResponsive  .74  14  1.201  .321 
Pair 6  PrAvoid  .00  14  .000  .000 
   PsAvoid  .08  14  .283  .076 
Pair 7  PreQuest  21.9293  14  10.43849  2.78980 
   PsQuest  16.5514  14  10.19808  2.72555 
Pair 8  PreCorrect  8.7143  14  5.64674  1.50916 
   PsCorrect  6.3143  14  4.33765  1.15929 
Pair 9  PreSuggest  21.1407  14  10.95903  2.92893 
   PsSuggest  18.5000  14  6.29703  1.68295 
Pair 10  PreExplain  7.5843  14  4.52710  1.20992 
   PostExplain  11.4607  14  6.16307  1.64715 
Pair 11  PrReason  2.8957  14  3.88518  1.03836 
   PsReason  4.4479  14  5.19399  1.38815 
Pair 12  PreModel  3.281  14  2.5067  .6700 
   PsModel  1.60  14  2.023  .541 
Pair 13  PreImperative  5.5043  14  9.41264  2.51563 
   PsImperative  2.5186  14  3.64815  .97501 
Pair 14  PreAct  4.76  14  5.547  1.483 
   PsAct  15.9029  14  13.87393  3.70796 
Pair 15  PreLabel  .222  14  .4733  .1265 
   PsLabel  .13  14  .468  .125 
Pair 16  PreImpatien  1.8507  14  4.65505  1.24411 
   PsImpatien  .24  14  .890  .238 
Pair 17  PreHostile  .31  14  1.006  .269 
   PsHostile  .00  14  .000  .000 
Pair 18  PreAshame  .03  14  .094  .025 
   PsAshame  .00  14  .000  .000 
Pair 19  PreDisagree  .75  14  1.570  .420 
   PsDisagree  1.64  14  2.169  .580 
Pair 20  PreConfuse  1.4500  14  1.80257  .48176 
   PsConfuse  1.44  14  2.605  .696 
Pair 21  PrePhyscomm  .14  14  .405  .108 
   PsPhyscomm  .24  14  .890  .238 
Pair 22  PreIntrude  .52  14  .873  .233  
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   PsIntrude  1.9764  14  2.09907  .56100 
Pair 23  PreIgnore  .42  14  1.571  .420 
   PsIgnore  .76  14  2.054  .549 
            
a  The correlation and t cannot be computed because there are no valid pairs. 
 
 
  
                    Paired Samples Correlations (Experimental group) 
 
   N  Correlation  Sig. 
Pair 1  PreApprove & PostApprove  14  .803  .001 
Pair 2  PreEncourage & PostEncourage  14  -.492  .074 
Pair 3  PreAttribute & PostAttribute  14  -.206  .480 
Pair 4  PrePersuade & PostPersuade  14  -.005  .988 
Pair 5  PreResponsive & PostResponsive  14  .366  .199 
Pair 6  PreAvoid & PostAvoid  14  .  . 
Pair 7  PreQuest & PostQuest  14  .032  .912 
Pair 8  PreCorrect & PostCorrect  14  .180  .538 
Pair 9  PreSuggest & PostSuggest  14  -.246  .396 
Pair 10  PreExplain & PostExplain  14  .723  .003 
Pair 11  PrdReason & PostReason  14  .013  .964 
Pair 12  PreModel & PostModel  14  .295  .307 
Pair 13  PreImperative & PostImperative  14  .180  .537 
Pair 14  PreAct & PostAct  14  .307  .285 
Pair 15  PreLabel & PostLabel  14  .497  .070 
Pair 16  PreImpatien & PostImpatien  14  -.114  .697 
Pair 17  PreHostile & PostHostile  14  .  . 
Pair 18  PreAshame & PsAshame  14  .  . 
Pair 19  PreDisagree & PostDisagree  14  .591  .026 
Pair 20  PreConfuse & PostConfuse  14  .263  .363 
Pair 21  PrePhyscomm & PostPhyscomm  14  -.100  .734 
Pair 22  PreIntrude & PostIntrude  14  .303  .293 
Pair 23  PreIgnore & PostIgnore  14  -.106  .718 
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                                                          Paired Samples Test (Experimental group) 
 
   Paired Differences  t  df 
Sig. 
(2-
taile
d) 
   Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence 
Interval of the 
Difference       
         Lower  Upper       
Pair 1  PreApprove – 
PostApprove  2.46929  4.07455  1.08897  .11671  4.82186  2.268  13  .041 
Pair 2  PreEncourage – 
PostEncourage  -3.68786  6.49541  1.73597  -7.43820  .06248  -2.124  13  .053 
Pair 3  PreAttribute – 
PostAttribute  -.431  2.935  .784  -2.126  1.263  -.550  13  .592 
Pair 4  PrePersuade – 
PostPersuade 
3.85857  9.57312  2.55852  -1.66879  9.38593  1.508  13  .155 
Pair 5  PreResponsive – 
PostResponsive  .185  1.553  .415  -.712  1.082  .446  13  .663 
Pair 6  PreAvoid - PostAvoid  -.076  .283  .076  -.239  .088  -1.000  13  .336 
Pair 7  PreQuest - PostQuest  5.37786  14.35453  3.83641  -2.91020  13.66592  1.402  13  .184 
Pair 8  PreCorrect - PostCorrect  2.40000  6.47232  1.72980  -1.33701  6.13701  1.387  13  .189 
Pair 9  PreSuggest - 
PostSuggest  2.64071  13.92012  3.72031  -5.39653  10.67795  .710  13  .490 
Pair 10  PreExplain - PostExplain  -3.87643  4.25696  1.13772  -6.33433  -1.41853  -3.407  13  .005 
Pair 11  PreReason - 
PostReason  -1.55214  6.44449  1.72236  -5.27308  2.16879  -.901  13  .384 
Pair 12  PreModel – PostModel  1.6771  2.7183  .7265  .1077  3.2466  2.309  13  .038 
Pair 13  PreImperative - 
PostImperative 
2.98571  9.46185  2.52878  -2.47739  8.44882  1.181  13  .259 
Pair 14  PreAct – PostAct  -
11.14429  13.26474  3.54515  -
18.80312  -3.48545  -3.144  13  .008 
Pair 15  PreLabel – PostLabel  .0971  .4717  .1261  -.1752  .3695  .771  13  .455 
Pair 16  PreImpatien – 
PostImpatien 
1.61286  4.83835  1.29310  -1.18072  4.40644  1.247  13  .234 
Pair 17  PreHostile – PostHostile  .305  1.006  .269  -.276  .886  1.134  13  .277 
Pair 18  PreAshame – 
PostAshame  .025  .094  .025  -.029  .079  1.000  13  .336 
Pair 19  PreDisagree - 
PostDisagree  -.886  1.773  .474  -1.909  .138  -1.869  13  .084 
Pair 20  PreConfuse – 
PostConfuse  .00643  2.75001  .73497  -1.58138  1.59424  .009  13  .993 
Pair 21  PrePhyscomm - 
PostPhyscomm 
-.097  1.014  .271  -.683  .488  -.358  13  .726 
Pair 22  PreIntrude – PostIntrude  -1.45429  2.01448  .53839  -2.61741  -.29116  -2.701  13  .018 
Pair 23  PreIgnore – PostIgnore 
  -.336  2.716  .726  -1.904  1.232  -.464  13  .651 
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                             Paired Samples Statistics (Control group) 
 
   Mean  N  Std. Deviation  Std. Error Mean 
Pair 1  PreApprove  10.4118  11  9.22850  2.78250 
   PostApprove  4.61  11  3.496  1.054 
Pair 2  PreEncourage  5.6645  11  7.10643  2.14267 
   PostEncourage  8.48  11  6.226  1.877 
Pair 3  PreAttribute  1.3355  11  1.93758  .58420 
   PostAttribute  1.55  11  1.858  .560 
Pair 4  PrePersuade  2.6618  11  2.62632  .79187 
   PostPersuade  1.25  11  1.881  .567 
Pair 5  PreResponsive  .3264  11  .85870  .25891 
   PostResponsive  .64  11  1.473  .444 
Pair 6  PreAvoid  .00  9  .000  .000 
   PostAvoid  .22  9  .673  .224 
Pair 7  PreQuest  22.4209  11  10.02487  3.02261 
   PostQuest  19.7964  11  11.02798  3.32506 
Pair 8  PreCorrect  4.2045  11  3.07569  .92736 
   PostCorrect  5.9473  11  4.01629  1.21096 
Pair 9  PreSuggest  23.9182  11  14.77574  4.45505 
   PostSuggest  19.3918  11  12.32772  3.71695 
Pair 10  PreExplain  6.1318  11  4.65541  1.40366 
   PostExplain  10.0855  11  6.13767  1.85058 
Pair 11  PreReason  .76  11  2.108  .636 
   PostReason  1.24  11  2.590  .781 
Pair 12  PreModel  3.883  11  3.3903  1.0222 
   PostModel  1.24  11  1.481  .446 
Pair 13  PreImperative  .9736  11  2.00394  .60421 
   PostImperative  2.64  11  2.842  .857 
Pair 14  PreAct  14.447  11  14.8555  4.4791 
   PostAct  18.5455  11  12.69122  3.82655 
Pair 15  PreLabel  .13  11  .422  .127 
   P0stLabel  .71  11  2.206  .665 
Pair 16  PreImpatien  .06  11  .211  .064 
   PostImpatien  .45  11  1.323  .399 
Pair 17  PreHostile  .00(a)  11  .000  .000 
   PostHostile  .00(a)  11  .000  .000 
Pair 18  PreAshame  .00(a)  11  .000  .000 
   PostAshame  .00(a)  11  .000  .000 
Pair 19  PreDisagree  .1409  11  .46734  .14091 
   PostDisagree  .13  11  .443  .134 
Pair 20  PreConfuse  2.15  11  3.218  .970 
   PostConfuse  1.03  11  2.040  .615 
Pair 21  PrePhyscomm  .00  11  .000  .000 
   PostPhyscomm  .13  11  .443  .134 
Pair 22  PreIntrude  .3655  11  .63601  .19176 
   PostIntrude  1.73  11  2.015  .607 
Pair 23  PreIgnore  .00  11  .000  .000 
   PostIgnore  .12  11  .386  .116 
            
a  The correlation and t cannot be computed because the standard error of the difference is 0. 
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                                       Paired Samples Correlations (Control group) 
 
   N  Correlation  Sig. 
Pair 1  PreApprove & PostApprove  11  .159  .641 
Pair 2  PreEncourage & PostEncourage  11  -.145  .670 
Pair 3  PreAttribute & PostAttribute  11  -.090  .791 
Pair 4  PrePersuade & PostPersuade  11  -.179  .598 
Pair 5  PreResponsive & PostResponsive  11  -.182  .592 
Pair 6  PreAvoid & PostAvoid  9  .  . 
Pair 7  PreQuest & PostQuest  11  .515  .105 
Pair 8  PreCorrect & PostCorrect  11  .236  .486 
Pair 9  PreSuggest & PostSuggest  11  .229  .498 
Pair 10  PreExplain & PostExplain  11  .568  .069 
Pair 11  PreReason & PostReason  11  .529  .094 
Pair 12  PreModel & PostModel  11  .211  .534 
Pair 13  PreImperative & PostImperative  11  -.449  .166 
Pair 14  PreAct & PostAct  11  .336  .313 
Pair 15  PreLabel & PostLabel  11  -.107  .754 
Pair 16  PreImpatien & PostImpatien  11  -.112  .743 
Pair 17  PreDisagree & PostDisagree  11  -.100  .770 
Pair 18  PreConfuse & PostConfuse  11  -.370  .263 
Pair 19  PrePhyscomm & PostPhyscomm  11  .  . 
Pair 20  PreIntrude & PostIntrude  11  .363  .273 
Pair 21  PreIgnore & PostIgnore  11  .  . 
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                                                                                Paired Samples Test (Control group) 
 
   Paired Differences  t  df 
Sig. 
(2-
taile
d) 
   Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence Interval 
of the Difference       
         Lower  Upper       
Pair 1  PreApprove – PostApprove  5.80636  9.33579  2.81485  -.46551  12.07824  2.063  10  .066 
Pair 2  PreEncourage – 
PostEncourage  -2.81909  10.10553  3.04693  -9.60808  3.96989  -.925  10  .377 
Pair 3  PreAttribute – PostAttribute  -.21909  2.80346  .84527  -2.10248  1.66430  -.259  10  .801 
Pair 4  PrePersuade – 
PostPersuade  1.41182  3.49319  1.05324  -.93494  3.75857  1.340  10  .210 
Pair 5  PreResponsive – 
PostResponsive  -.31455  1.83492  .55325  -1.54726  .91817  -.569  10  .582 
Pair 6  PreAvoid - PostAvoid  -.224  .673  .224  -.742  .293  -1.000  8  .347 
Pair 7  PreQuest - PostQuest  2.62455  10.40425  3.13700  -4.36512  9.61421  .837  10  .422 
Pair 8  PreCorrect - PostCorrect  -1.74273  4.44651  1.34067  -4.72993  1.24448  -1.300  10  .223 
Pair 9  PreSuggest - PostSuggest  4.52636  16.93462  5.10598  -6.85047  15.90320  .886  10  .396 
Pair 10  PreExplain - PostExplain  -3.95364  5.18705  1.56396  -7.43835  -.46893  -2.528  10  .030 
Pair 11  PreReason - PostReason  -.472  2.318  .699  -2.029  1.086  -.675  10  .515 
Pair 12  PreModel – PostModel  2.6418  3.4014  1.0255  .3568  4.9269  2.576  10  .028 
Pair 13  PreImperative - 
PostImperative  -1.66455  4.14745  1.25050  -4.45084  1.12175  -1.331  10  .213 
Pair 14  PreAct – PostAct  -4.09818  15.97475  4.81657  -14.83016  6.63380  -.851  10  .415 
Pair 15  PreLabel – PostLabel  -.586  2.290  .691  -2.125  .952  -.849  10  .416 
Pair 16  PreImpatien - PostImpatien  -.383  1.363  .411  -1.298  .533  -.931  10  .374 
Pair 17  PreDisagree - 
PostDisagree 
.00727  .67549  .20367  -.44653  .46107  .036  10  .972 
Pair 18  PreConfuse – PostConfuse  1.128  4.402  1.327  -1.829  4.085  .850  10  .415 
Pair 19  PrePhyscomm - 
Physcomm  -.134  .443  .134  -.431  .164  -1.000  10  .341 
Pair 20  PreIntrude – PostIntrude  -1.36545  1.88015  .56689  -2.62855  -.10236  -2.409  10  .037 
Pair 21  PreIgnore - PostIgnore  -.116  .386  .116  -.376  .143  -1.000  10  .341 
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                                                      Paired Samples Statistics (Total subjects) 
 
   Mean  N  Std. Deviation  Std. Error Mean 
Pair 1  PreApprove  8.7792  25  7.65381  1.53076 
   PostApprove  4.8416  25  5.41713  1.08343 
Pair 2  PreEncurage  3.9196  25  5.14165  1.02833 
   PostEncourage  7.2252  25  5.58481  1.11696 
Pair 3  PreAttribute  .95  25  1.526  .305 
   PostAttribute  1.28  25  2.217  .443 
Pair 4  PrePersuade  4.9756  25  6.94880  1.38976 
   PostPersuade  2.19  25  3.262  .652 
Pair 5  PreResponsive  .66  25  1.284  .257 
   PostResponsive  .70  25  1.299  .260 
Pair 6  PreAvoid  .00  23  .000  .000 
   PostAvoid  .13  23  .467  .097 
Pair 7  PreQuest  22.1456  25  10.04775  2.00955 
   PostQuest  17.9792  25  10.47425  2.09485 
Pair 8  PreCorrect  6.7300  25  5.14131  1.02826 
   PostCorrect  6.1528  25  4.11670  .82334 
Pair 9  PreSuggest  22.3628  25  12.56989  2.51398 
   PostSuggest  18.8924  25  9.21979  1.84396 
Pair 10  PreExplain  6.9452  25  4.54677  .90935 
   PostExplain  10.8556  25  6.06268  1.21254 
Pair 11  PreReason  1.9576  25  3.34580  .66916 
   PostReason  3.0344  25  4.47842  .89568 
Pair 12  PreModel  3.546  25  2.8785  .5757 
   PostModel  1.44  25  1.779  .356 
Pair 13  PreImperative  3.5108  25  7.41163  1.48233 
   PostImperative  2.5712  25  3.25239  .65048 
Pair 14  PreAct  9.02  25  11.520  2.304 
   PostAct  17.0656  25  13.15929  2.63186 
Pair 15  PreLabel  .180  25  .4448  .0890 
   PostLabel  .38  25  1.495  .299 
Pair 16  PreImpatien  1.0644  25  3.54625  .70925 
   PostImpatien  .33  25  1.081  .216 
Pair 17  PreHostile  .17  25  .756  .151 
   PostHostile  .00  25  .000  .000 
Pair 18  PreAshame  .01  25  .070  .014 
   PostAshame  .00  25  .000  .000 
Pair 19  PreDisagree  .48  25  1.234  .247 
   PostDisagree  .98  25  1.792  .358 
Pair 20  PreConfuse  1.7596  25  2.49032  .49806 
   PostConfuse  1.26  25  2.335  .467 
Pair 21  PrePhyscomm  .08  25  .307  .061 
   PostPhyscomm  .19  25  .717  .143 
Pair 22  PreIntrude  .45  25  .767  .153 
   PostIntrude  1.8684  25  2.02326  .40465 
Pair 23  PreIgnore  .24  25  1.176  .235 
   PostIgnore  .47  25  1.566  .313 
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                                     Paired Samples Correlations (Total subjects) 
  
   N  Correlation  Sig. 
Pair 1  PreApprove & PostApprove  25  .479  .015 
Pair 2  PreEncourage & PostEncourage  25  -.139  .508 
Pair 3  PreAttribute & PostAttribute  25  -.105  .619 
Pair 4  PrePersuade & PostPersuade  25  .059  .780 
Pair 5  PreResponsive & PostResponsive  25  .169  .421 
Pair 6  PreQuest & PostQuest  25  .247  .234 
Pair 7  PreCorrect & PostCorrect  25  .190  .363 
Pair 8  PreSuggest & PostSuggest  25  .076  .718 
Pair 9  PreExplain & PostExplain  25  .660  .000 
Pair 10  PreReason & PostReason  25  .207  .320 
Pair 11  PreModel & PostModel  25  .233  .262 
Pair 12  PreImperative & PostImperative  25  .089  .672 
Pair 13  PreAct & PostAct  25  .302  .143 
Pair 14  PreLabel & PostLabel  25  .006  .979 
Pair 15  PreImpatien & PostImpatien  25  -.095  .650 
Pair 16  PreDisagree & PostDisagree  25  .596  .002 
Pair 17  PreConfuse & PostConfuse  25  -.072  .733 
Pair 18  PrePhyscomm & PostPhyscomm  25  -.072  .733 
Pair 19  PreIntrude & PsIntrude  25  .325  .113 
Pair 20  PreIgnore & PostIgnore  25  -.063  .764 
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                                                   Paired Samples Test (Total subjects) 
 
   Paired Differences  t  df 
Sig. 
(2-
taile
d) 
   Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence 
Interval of the 
Difference       
         Lower  Upper       
Pair 1  PreApprove – 
PostApprove  3.93760  6.94021  1.38804  1.07282  6.80238  2.837  24  .009 
Pair 2  PreEncourage – 
PostEncourage  -3.30560  8.09923  1.61985  -6.64880  .03760  -2.041  24  .052 
Pair 3  PreAttribute – 
PostAttribute  -.338  2.820  .564  -1.502  .826  -.599  24  .555 
Pair 4  PrePersuade – 
PostPersuade 
2.78200  7.50078  1.50016  -.31417  5.87817  1.854  24  .076 
Pair 5  PreResponsive – 
PostResponsive  -.035  1.665  .333  -.722  .653  -.104  24  .918 
Pair 6  PreAvoid - 
PostAvoid  -.134  .467  .097  -.336  .068  -1.376  22  .183 
Pair 7  PreQuest - 
PostQuest  4.16640  12.59607  2.51921  -1.03300  9.36580  1.654  24  .111 
Pair 8  PreCorrect - 
PostCorrect  .57720  5.94424  1.18885  -1.87646  3.03086  .486  24  .632 
Pair 9  PreSuggest - 
PostSuggest 
3.47040  15.01211  3.00242  -2.72630  9.66710  1.156  24  .259 
Pair 10  PreExplain - 
PostExplain  -3.91040  4.58564  .91713  -5.80326  -2.01754  -4.264  24  .000 
Pair 11  PreReason - 
PostReason  -1.07680  5.00354  1.00071  -3.14216  .98856  -1.076  24  .293 
Pair 12  PreModel – 
PostModel 
2.1016  3.0103  .6021  .8590  3.3442  3.491  24  .002 
Pair 13  PreImperative – 
PostImpeartive  .93960  7.82376  1.56475  -2.28989  4.16909  .600  24  .554 
Pair 14  PreAct – PostAct  -8.04400  14.64176  2.92835  -
14.08782  -2.00018  -2.747  24  .011 
Pair 15  PreLabel – 
PostLabel 
-.2036  1.5575  .3115  -.8465  .4393  -.654  24  .520 
Pair 16  PreImpatien - 
PostImpatien  .73480  3.80479  .76096  -.83574  2.30534  .966  24  .344 
Pair 17  PreHostile – 
PostHostile  .171  .756  .151  -.141  .483  1.129  24  .270 
Pair 18  PreAshame – 
PostAshame  .014  .070  .014  -.015  .043  1.000  24  .327 
Pair 19  PreDisagree - 
PostDisagree  -.493  1.448  .290  -1.091  .105  -1.701  24  .102 
Pair 20  PreConfuse – 
PostConfuse 
.50000  3.53448  .70690  -.95896  1.95896  .707  24  .486 
Pair 21  PrePhyscomm - 
PostPhyscomm  -.113  .799  .160  -.443  .217  -.708  24  .486 
Pair 22  PreIntrude – 
PostIntrude  -1.41520  1.91653  .38331  -2.20630  -.62410  -3.692  24  .001 
Pair 23  PreIgnore – 
PostIgnore 
 
-.240  2.017  .403  -1.072  .593  -.594  24  .558 
                   
 
 
 
 